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1. INTRODUCTION
1.1 Overview

This Construction Quality Assurance (CQA) Plan describes the quality assurance
(QA) and construction quality control ( C Q C ) activities that will be undertaken during
construction of the Revised Remedial Design (RRD) for the Bailey S u p e r f u n d S i t e
Orange County, Texas. The purpose of this document is to de f ine the scope, formal
organization, and procedures necessary to ensure the projec t objectives are attained.
This plan addresses the CQA and CQC activities to be performed by the Engineer
during construction of the RRD.

The Bailey Super fund S i t e CQA Plan addresses the f o l l o w i n g elements of the RRD
construction:

• general earthwork;
• geosynthetics;
• erosion control; and
• wastewater col lec t ion and treatment.
The quality assurance and quality control monitoring and tes t ing procedures, along

with the required frequency of tests, are provided in this CQA Plan. Also detailed in
this plan are the organization of the QA personnel and other key parties to be involved
in the RRD as well as the minimum standards for construction test ing and
documentation to ensure quality.

1.2 COA Plan S c o p e
The CQA Plan establishes the quality assurance and quality control procedures and

monitoring requirements to be implemented during construction of the RRD. The CQA
Plan was developed to conform to relevant U . S . Environmental Protection Agency
(USEPA) guidance. The scope of the CQA Plan includes:
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• de f in ing the responsibil i t ies of parties involved with the RRD;
• providing the means for ensuring that the fa c i l i t i e s constructed conform to the

spec i f i ca t ions and construction drawings;
• establishing procedures for construction documentation;
• providing guidance in the proper construction of cover system components; and
• establishing testing protocols for the evaluation of earthwork and cover system

components.
The CQA Plan is intended to give guidance to the CQC Engineer during the

construction of the RRD and to supplement the construction spec i f i cat ions for the
Revised Remedial Design. In the case of any con f l i c t s between the CQA procedures
described in this p lan and the requirements of the pro j e c t spe c i f i ca t ions , the
spec i f i cat ions will govern.

1.3 COA Plan Organization
The remainder of this CQA Plan is organized as f o l l o w s :
• other plans related to this CQA Plan are summarized in the remainder of

Sect ion 1;
• the de f ini t ions of key terms are presented in Sect ion 2;
• the projec t organization, de f in i t i ons and responsibili t ies of key parties involved

with the RRD are presented in Section 3;
• the requirements for CQC documentation are described in Section 4;
• the CQA general activities for construction oversight, are presented in

Section 5;
• the CQC activities for the general earthwork are presented in Section 6;
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• the CQC activities for geosynthetic clay liner installation are presented in
Section 7;

• the CQC activities for geomembrane installation are presented in Section 8;
• the CQC activities for geotextiles, geocomposites, and geogrid ins tal lat ion are

presented in Section 9;
• the CQC activities for the instal lat ion of the gas venting system are presented in

Section 10;
• the CQC activities for erosion control are presented in Section 11;
• the CQC activities for wastewater management and treatment are presented in

Section 12; and
• the CQC activities for air monitoring are presented in Sect ion 13.

1.4 Related Plans
Key documents (and revisions thereo f) related to the CQA Plan include, but are not

limited to the f o l l ow ing .
• Quality Assurance Project Plan for the Revised Remedial Design and Remedial

Action (QAPP), dated September 1996, prepared by GeoSyntec Consultants.
• Focused Feasibility Study Report, Revision 1, Bailey Superfund Site, Orange

County, Texas (FFSR), dated September 1996, prepared by GeoSyntec
Consultants. The FFSR proposed alternative remedies for the North Dike Area
and East Dike Area. The alternative remedial design (ARD) presented in the
FFSR includes the construction of a l ightweight composite cap over the North
Dike Area and East Dike Area. T h i s alternative was used as the basis of the
development of the ROD.
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• Work Plan for the Revised Remedial Design, dated May 1996, prepared by
GeoSyntec Consultants. Thi s document outlines the development of the RRD.

• Revised Air Monitoring Plan for Final Remediation, dated September 1996,
prepared by Parsons Engineering Science.

The construction documents for the RDD for the Bailey Super fund S i t e , Orange
County, Texas, consist of:

• Construction Specifications, Revised Remedial Design, Bailey Super fund Sit e ,
Orange County, Texas, dated September 1996, prepared by GeoSyntec
Consultants; and

• Construction Drawings, Revised Remedial Design, Bailey Superfund Site,
Orange County, Texas, dated September 1996, prepared by GeoSyntec
Consultants.

The contract agreement for the implmentation of the RDD for the Bailey S u p e r f u n d
S i t e , Orange couty, Texas are contained in:

• Bid Documents, Contract Agreement, General Conditions, Revised Final
Remediation, Bailey Disposal Site, Orange County, Texas, dated 3 September
1996, prepared by Parsons Engineering Science.

r
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2. CQA PLAN DEFINITIONS
2.1 Construction Quality Assurance and Construction Quality Control

In the context of this document, construction quality assurance and construction
quality control are d e f ined as f o l l o w s :

• Construction Quality Assurance (CQA) - The planned and systematic means
and actions employed by the Engineer to ensure adequate confidence that
materials and/or services meet contractual and regulatory requirements of the
RRD construction and installation with the projec t spec i f i ca t ions and drawings.

• Construction Quality Control (CQC) - Those actions taken by the Engineer,
Contractor, Subcontractor, Manufacturer, or Ins ta l l e r to ensure that the
materials and the workmanship meet the requirements of the construction
sp e c i f i ca t i on s and drawings.

2.2 Earthwork
Earthwork is the general term a p p l i e d to all soils construction for the RRD. The

term includes:
• excavation and removal of waste material;
• relocation and placement of waste material;
• placement of general fill to achieve grade for protective cap;
• placement of aggregates materials for various components;
• placement of riprap for s lope erosion protection;
• placement of protective soil layer to protect geosynthetics and support

revegetation;
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• establishment of vegetation; and
• construction of final access roads.

2.3 Geosvnthetics
Geosynthetics is the generic term for all synthetic materials used in geotechnical

engineering applicat ions; the term includes geotext i le s , geocomposites, geogrids,
geomembranes, and geosynthetic clay liners ( G C L s ) . There are f i v e types of
geosynthetic products referenced in this CQA Plan which are included in the cover
system. These geosynthetics include:

• smooth high density polyethylene (HOPE) geomembranes used in the
composite cap;

• GCL's used in the composite cap;
• geocomposites used in cap construction to provide a drainage and gas venting

layer;
• geotext i le s used in the consolidation water collection trench, gas venting system

sumps, and to provide s lope protection by acting as a cushion/separator for the
riprap; and

• geogrid used for the construction of the f inal access road on the cap.

2.4 Erosion Control
Erosion control is the general term used in the CQA plan to refer to :
• ins tal lat ion of silt fences for all app l i ca t i on s during the construction activities;
• precautions taken to minimize the run-off from the work areas;
• maintenance of silt fences until adequate revegetation is es tabli shed;
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installation of silt fences, perimeter berms, temporary surface dikes, and other
erosion control measures required during site clearing and grubbing; and
establishment of an adequate vegetation growth in areas disturbed by
construction activities.

2.5 Waste-water Treatment
Wastewater treatment is the general term used in this CQA Plan to refer to:
• storm-water runof f collection and treatment of other waters which may come

into contact with waste;
• consolidation water col lec t ion trench as well as consolidation water collect ion

trench water treatment; and
• sampling frequencies.

GE3913-528/GA960836.DOC 2-3 97.02.27



GeoSyntec Consultants

3. P E R S O N N E L ORGANIZATION
3.1 Owner
3.1.1 Definit ion

In this CQA Plan, the term Owner will refer to the Bailey S i t e Se t t l o r s Committee
(BSSC). The term Owner does not imply ownership of the site property, but is the term
used to designate the entity who is requiring the Work to be performed.

3.1.2 Responsibilities
The Owner is responsible for fund ing and ensuring completion of remediation at

the Bailey S u p e r f u n d S i t e as directed by the Consent Decree. The Owner has the
authority to approve all modif icat ions, change orders, and Subcontractors.

3.2 Regulatory Agency Oversight
3.2.1 Def ini t ion

The regulatory agency for this site is the U . S . Environmental Protection Agency
(USEPA). The regulatory agency will provide an on-site oversight representative to
monitor construction activities.

3.2.2 Responsibi l i t ie s
The regulatory agency oversight representative is responsible for observing site

construction activities to ensure the regulatory agency that the construction activities are
being performed as s p e c i f i e d in the construction spec i f i ca t ions and drawings for the
RDD. The representative reports direct ly to the U S E P A and has no responsibil i t ie s to
other parties involved with this projec t .
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3.3 Construction Manager
33.1 Defini t ion

The Construction Manager shall be responsible for site operations and overall
management of the construction. In this CQA Plan, the term Construction Manager
shall refer s p e c i f i c a l l y to the Construction Manager's S i t e Manager, or employees of his
firm. The Construction Manager is the person, f irm, or entity named by the Owner who
will act as the O w n e r ' s representative and assume and perform all duties,
responsibil i t ies , rights, and authorities assigned to the Construction Manager in the
Contract Documents. For this p r o j e c t , Parsons Engineering Science, Inc. (Parsons ES)
has been designated as the Construction Manager.

3.3.2 Responsibi l i t ie s
The Parsons ES Construction Manager shall be responsible for f i e l d management

services including data acquisition and reporting as well as contractor coordination.
The Construction Manager is responsible for:
• authorizing and verifying materials entering and leaving the site;
• reporting directly to the Parsons ES Project Manager;
• coordinating Wastewater CQC Laboratory testing and review of Contractor

submitted data packages; and
• authorizing additional C Q C / C Q A laboratory testing requested by Resident

Engineer.
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3.4 Resident Engineer
3.4.1 Defini t ion

The Resident Engineer is the on-site representative of the Engineer. The Engineer
is the person, f irm, or entity named by the Owner who will act as the O w n e r ' s
representative and assume and perform all duties, responsibil i t ie s , rights, and authorities
assigned to the Engineer in the Contract Documents. For this p r o j e c t , GeoSyntec
Consultants ( G e o S y n t e c ) has been designated as the Engineer. GeoSyntec is the
consultant responsible for the RDD. The E n g i n e e r ' s Project Manager is responsible for
coordinating the E n g i n e e r ' s site activities, assigning appropriate projec t personnel,
monitoring budgets, schedules, and other contract related issues.

The Resident Engineer will report to the E n g i n e e r ' s Project Manager. The Resident
Engineer will also report daily to the Construction Manager. In this CQA Plan, the term
Resident Engineer shall refer s p e c i f i c a l l y to the on-site representative, or other
individuals acting on behalf of the Engineer.

3.4.2 Responsibi l i t i e s
The Resident Engineer is responsible for:
• documenting construction progress and coordinating modi f i ca t i on s to the

design with the Construction Manager to accommodate actual conditions
encountered;

• c l a r i f y i n g any discrepancies between the construction spec i f i ca t i ons and
drawings, and f i e l d conditions;

• consulting with the Construction Manager on approval of alternative materials
or construction methods proposed by the Contractor;

• coordinating testing and reporting of results from both the S o i l s and
Geosynthetics CQC Laboratories;
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• working c lo se ly with the QA O f f i c e r to ensure that quality assurance/quality
control ( Q A / Q C ) data is collected and coordinated proper ly;

• directing and overseeing all activities performed by the F i e l d Technician; and
• reporting all results to the Parsons ES Project Manager Parsons ES

Construction Manager and GeoSyntec Project Manager.
The Resident Engineer may also be delegated the responsibi l i t ie s of the Project

H e a l t h and S a f e t y O f f i c e r to evaluate the appropriate level of personal protective
equipment and be responsible for the E n g i n e e r ' s f i e l d team operations and safe ty.

3.5 F i e l d Technician
3.5.1 Defini t ion

The F i e l d Technician is an individual who conducts CQA and CQC test ing on-site
under the direct supervision of the Resident Engineer. For this p r o j e c t , the F i e l d
Technician will be a representative of GeoSynte c Consultants. The Resident Engineer
may, at his option, subcontract the services of a F i e l d Technician employed by a
materials testing laboratory or engineering firm.

3.5.2 Responsibil i t ies
The duties of the F i e l d Technician include monitoring and documenting

construction of all soils and geosynthetic components of the RRD. The F i e l d
Technician will per form these CQA activities and report the results to the Resident
Engineer.

The duties of the F i e l d Technician include, but are not limited to:
• monitoring material s t o ckpi l e s for any deterioration of materials;
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• monitoring surface-water drainage in the areas of soil and geosynthetic material
s tockpiles;

• preparing daily f i e l d reports;
• reporting problems to the Resident Engineer;
• assisting with collection of samples from the constructed soil components in

accordance with this CQA Plan;
• monitoring soil placement and compaction operations;
The F i e l d Technician will also be responsible for CQC activities related to the

installation of the geosynthetic components of the RRD. The CQC activities include,
but are not limited to:

• recording CQC activities on f i e l d l og s;
• monitoring the unloading and on-site handling and storage of the geosynthetics;
• monitoring geosynthetic material deployment and installation operations;
• monitoring geosynthetic repair operations; and
• co l l e c t ing conformance samples for test ing by Geosynthetic CQC Laboratory.

3.6 Quality Assurance (OA) O f f i c e r
3.6.1 Def ini t ion

A Quality Assurance (QA) o f f i c e r may be designated by the E n g i n e e r ' s Project
Manager. The QA O f f i c e r will be an individual responsible for oversight of the QA/QC
activities required for the RRD.
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3.6.2 Responsibil i t ies
The QA O f f i c e r is responsible for management of all aspects of QA/QC as required

for construction. The QA O f f i c e r is also responsible for data validation. The QA
O f f i c e r may delegate these responsibilities to other members of the projec t team.

3.7 Contractor
3.7.1 Definit ion

The Contractor is the f i rm or corporation responsible for constructing all aspects
and components of the Bailey Super fund S i t e RRD. The Contractor is represented on-
site by a qual i f i ed individual who is authorized to act on behalf of the Contractor in all
matters pertaining to the construction of the RRD. The C o n t r a c t o r ' s f i e l d representative
shall have the authority to direct and instruct the C o n t r a c t o r ' s crews and lower-tier
Subcontractors.

3.7.2 Responsibili t ies
The Contractor is responsible for all construction activities and materials. The

Contractor is also responsible for scheduling and coordinating the required work with its
Subcontractors to complete the projec t within the construction schedule approved by the
Construction Manager. The Contractor shall provide an experienced supervisory
representative at all times during any construction activity on site. The Contractor is
responsible for furnishing as-built record drawings and a copy of all documentation
required by the construction speci f icat ions of the RRD for the Bailey Super fund Site.
The Contractor is also responsible for updat ing all construction drawings for any
deviations from the original construction spe c i f i ca t i on s and drawings on a dai ly basis.

The C o n t r a c t o r ' s f i e l d representative is responsible for coordinating and supervising
the work of all Subcontractors on site. At a minimum, the C o n t r a c t o r ' s f i e l d
representative will be responsible for the f o l l o w i n g :
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• assigning and supervising a Quality Control Technician;
• informing the Construction Manager of any discrepancies between the

construction spe c i f i ca t i on s and drawings and the f i e l d conditions;
• distributing all documentation required by the projec t sp e c i f i ca t i on s in a timely

manner;
• attending all projec t coordination meetings held on site;
• scheduling all phases of the construction;
• maintaining a daily log of all construction activities on site;
• implementing and veri fying all QC procedures required of the Contractor

and/or Subcontractors; and
• submitting proposed materials or construction methods to the Construction

Manager for approval prior to acquisition and use.

3.8 S o i l s COC Laboratory
3.8.1 Defini t ion

The S o i l s CQC Laboratory is the party, independent from the Construction
Manager and Contractor, responsible for conducting geotechnical laboratory tests in
accordance with standards referenced in the construction spec i f i ca t ions and drawings,
and this CQA Plan. The testing results generated by the S o i l s CQC Laboratory shall be
used by the Resident Engineer and QA O f f i c e r to veri fy compliance of the soil
construction materials with the construction sp e c i f i ca t i on s and drawings and submittals
previously approved by the Construction Manager. For this pro j e c t the Engineer has
designated that the soils CQC laboratory will be G e o S y n t e c ' s Geoenvironmental
Laboratory.

The Contractor shall also employ a S o i l s CQC Laboratory to conduct f i e l d and
laboratory geotechnical tests in accordance with the standards referenced, and
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frequencies designated, in the construction spe c i f i ca t i ons and drawings and this CQA
Plan. Tes t ing results shall be available for review by the Resident Engineer.

3.8.2 Respons ib i l i t i e s
The S o i l s CQC Laboratory will be responsible for testing various soils components

of the RRD. These tests shall include, but not be limited to, material qual i f i ca t ion
(conformance) tests and material construction quality control, (performance) tests as
described in construction spec i f i ca t ions and drawings. The Resident Engineer will be
responsible for coordinating the S o i l s CQC Laboratory testing program.

3.9 Geosvnthetic COC Laboratory
3.9.1 Def ini t ion

The Geosynthetic CQC Laboratory is the party, independent from the Construction
Manager, Contractor, and Geosynthetics Manufacturer and Ins ta l l e r , responsible for
conducting tests on samples of geosynthetic materials used in construction of the RRD
in accordance with standards referenced in the, construction sp e c i f i ca t i on s and
drawings, and this CQA Plan. The test ing results generated by the Geosynthetic CQC
Laboratory shall be used by the Resident Engineer and QA O f f i c e r to veri fy compliance
of the geosynthetic materials with construction spec i f i ca t i ons and drawings and
submittals previously approved by the Construction Manager. For this pro j e c t , the
Engineer has designated that the Geosynthetic CQC Laboratory will be G e o S y n t e c ' s
Geosynthetic Materials T e s t i n g Laboratory.

The Geosynthetic CQC Laboratory will per form the conformance evaluation testing
of the various geosynthetic components of the RRD and the performance testing
required during construction, such as destructive seam testing.
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3.9.2 Responsibilit ies
The Geosynthetic CQC Laboratory will be responsible for testing various

geosynthetic components of the cover systems. These tests shall include, but not be
limited to, geosynthetic conformance tests and destructive testing of the geomembrane
f i e l d seams as described in the construction spec i f i ca t ions and drawings. The Resident
Engineer will be responsible for coordinating the Geosynthetic CQC Laboratory testing.

•3.10 Wastewater COG Laboratory
3.10.1 Def ini t i on

The Wastewater CQC Laboratory is the party, hired by the Contractor, responsible
for conducting treated wastewater sampling analysis to determine if the wastewater has
constituents/parameters less than those s p e c i f i e d in the S i t e S a m p l i n g and Monitoring
Plan and this CQA Plan. The testing results generated by the Wastewater CQC
Laboratory shall be used by the Contractor and the Construction Manager to ver i fy
compliance of the treated wastewater with the plans, construction spec i f i ca t ions , and
submittals previously approved by the Construction Manager.

3.10.2 Qual i f i ca t ions
The Wastewater CQC Laboratory will be experienced in testing of constituents and

parameters for contaminated water samples similar to those expected in the treatment of
the wastewater from the Bailey S u p e r f u n d S i t e according to the treatment standards
referenced in the S i t e S a m p l i n g and Monitoring Plan. The Wastewater CQC Laboratory
will be capable of providing test results within a maximum of 3 days of receipt of the
samples and will maintain that capab i l i ty throughout the duration of the projec t .

Prior to construction, the Wastewater CQC Laboratory shall submit their
qual i f i ca t i ons and QA/QC procedures to the Construction Manager for review and
approval. The qual i f i ca t ions presented by the Wastewater CQC Laboratory shall , as a
minimum, include:
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• corporate background and statement of quali f i cat ions;
• list of testing capabi l i t i e s including reference to EPA test methods;
• a laboratory QA/QC plan;
• information on s t a f f size and experience; and
• information regarding test result turnaround time and reporting format.

3.103 Responsibilities
The Wastewater CQC Laboratory will be responsible for testing the treated

wastewater for various constituent levels and parameters as spec i f i ed in the S i t e
S a m p l i n g and Monitoring Plan and this CQA Plan. The Contractor shall be responsible
for coordinating the Wastewater CQC Laboratory.

3.11 Geosvnthetics Manufacturers
3.11.1 Defini t ion

The Geosvnthetics Manufacturers are the f i rms or corporations responsible for
production of the geosynthetic materials to be used in construction of the RRD. These
materials include geosynthetic clay liner, geomembrane, geotext i le s , geocomposites,
and geogrid.

3.11.2 Responsibil i t ies
Each Geosynthetics Manufacturer is responsible for the production and quality

control of its respective geosynthetic product. In addition, each Geosynthetics
Manufacturer is responsible for the condition of the geosynthetic until the material is
accepted by the Contractor. Each Geosynthetics Manufacturer shall produce a
consistent high quality product which shall meet all the requirements of the construction
sp e c i f i ca t i on s and drawings. Each Geosynthetics Manufacturer shall submit quality
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control documentation to the Contractor for its respective products. The Contractor will
then submit QC documentation submittals to the Construction Manager as required by
the construction speci f ications.

3.12 Geosvnthetics I n s t a l l e r
3.12.1 Definit ion

The Geosynthetics I n s t a l l e r will be experienced and qual i f i ed to install the
geosynthetic materials of the type spec i f i ed for this projec t . The Geosynthetics Instal l er
will be approved and/or licensed by the appropriate Geosynthetics Manufacturer. In
accordance with the construction spec i f i ca t ions , a copy of the approval letter or license
will be submitted by the Contractor to the Construction Manager.

3.12.2 Qual i f i ca t ions
The Geosynthetics Instal l er shall meet the qualifications outlined in Section 02277

of the construction spec i f i cat ions .
The Geosynthetics Ins ta l l e r will designate one representative as its supervisor, who

will be responsible for acting as the Geosynthetics Installer's spokesperson on site. The
supervisor will be qua l i f i ed by experience and shall have previously supervised the

1 *)ins tal lat ion of at least 5,000,000 ft (464,500 m ) of polyethylene geomembrane using
the same materials and seaming apparatus as to be used for the RRD.

The Geosynthetics I n s t a l l e r will provide the Construction Manager with a list of
proposed seaming personnel and their qual i f i cat ions . T h i s document will be reviewed
by the Resident Engineer. Final approval of the Geosynthetic I n s t a l l e r s seaming
personnel will be the responsibility of the Construction Manager. Any proposed
seaming personnel deemed i n s u f f i c i e n t l y experienced will not be accepted.

At least one seamer shall have experience seaming a minimum of 1,000,000 ft
(92,900 m2) of polyethylene geomembrane using the same type or types of seaming
apparatus to be used for this pro j e c t . The most experienced seamer, the "master
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seamer", shall provide direct supervision, as required, over less experienced seamers.
No f i e l d seaming shall take place without the master seamer being present. The
Geosynthetics I n s t a l l e r personnel responsible for per forming seaming operations will be
quali f ied with at least 100,000 ft2 (9,290m2) of polyethylene geomembrane seaming
experience using the same seaming methods as those required for the RRD.

3.12.3 Responsibilities
i

,_ The Geosynthetics Installer's supervisor will be responsible for handling
installation of the geosynthetics used in construction of the RRD and for providing
supervision and guidance to the installation crew. The Geosynthetics Installer's

r~ supervisor is also responsible for the fo l lowing:
• obtaining samples, as required by this CQA Plan and the s p e c i f i ca t i on s ;
• f i e l d testing;

T • documenting quality control te s t ing activities; andt
• coordinating the geosynthetics installation activities with the Construction

Manager.
The Geosynthetics Installer's supervisor will be responsible for documenting the

! geosynthetics installation activities, including, but not limited to, on-site personnel,
material inventories, production f igure s , test results, instal lat ion de f i c i enc i e s , and

H resolution of construction problems.

r
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4. D O C U M E N T A T I O N
An e f f e c t i v e CQA Plan depends large ly on recognition of all construction activities

that should be monitored and the assignment of responsibi l i t ie s for the monitoring of
each activity. T h i s is most e f f e c t i v e l y accomplished and verified by the documentation
of quality assurance and quality control activities. The Resident Engineer will be
responsible for ensuring that the C o n t r a c t o r ' s quality control requirements have been
addressed and sa t i s f i ed .

The Resident Engineer will provide the Construction Manager descriptive dai ly
f i e l d reports, data sheets, and logs which document that monitoring activities have been
performed. Examples of some of the forms which will be used to document CQC
activities are included in A p p e n d i x A. The Resident Engineer will also maintain at the
job site a complete f i l e of the construction spec i f i ca t ions and drawings, this CQA Plan,
the C o n t r a c t o r ' s Quality Control Plan(s), checklists, test procedures, daily logs , and
other pertinent construction, CQC and CQA documents. The f i l e s to be maintained will
include the tasks discussed in the f o l l o w i n g sections.

4.1 Daily Recordkeeping
Standard reporting procedures will include preparation of dai ly CQA

documentation which, at a minimum, will consist of: (i) dai ly summary reports
(ii) monitoring l o g s ; (i i i) testing data sheets; and (iv) when appropriate , problem
id en t i f i ca t i on and corrective measures reports.

4.1.1 Daily Summary Reports
The Resident E n g i n e e r ' s dai ly summary reports will include the f o l l o w i n g

information as appl i cab l e:
• date, pro j e c t name, location, and other pertinent pro j e c t i d en t i f i c a t i on;
• data on weather conditions;
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• summary on meetings held and their results;
r- • process descriptions) and locations) of construction underway during the time

period covered by the report;
r* • description of locations where tests and samples were taken;
*- • a narrative summary of f i e l d test results;

• o f f - s i t e materials received, including quality control documentation;
• decisions made regarding acceptance of units of work, and/or corrective actions

to be taken in instances of substandard testing results;r—•

• problem ident i f i ca t i on and corrective measures reports used to substantiate the
^ decisions described above;

• signature of the respective Resident Engineer and/or the F i e l d Technician; and
r* • photographs of site activities being monitored.
,1. Corrections to the Daily Summary Reports shall be s ingle line crossed out, initialed

by the correcting personnel, and dated.
r 4.1.2 CQA Monitoring Logs and Tes t Data Shee t s
-~ Monitoring observations, sampling information, and test results will be recorded on

'. appropriate monitoring logs and test data sheets. The Resident Engineer will use the
monitoring logs and test data sheets to ensure completeness of the required CQC
activities. Any corrections to the monitoring logs and test data sheets will be single line
crossed out, initialed by the CQC personnel responsible for the correction, and dated.

— Examples of relevant monitoring logs are presented in A p p e n d i x A.
The CQC monitoring logs and test data sheets will include the f o l l o w i n gr" information as app l i cab l e:
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• projec t s p e c i f i c information such as projec t name and location;
• the date the CQC activity was per formed;
• description or t i t l e of the CQC activity or test procedure (reference to standard

method when appropriate);
• location and sample increment of the CQC activity;
• recorded observation or test data, with all necessary calculations;
• results of the CQC activity and comparison with spec i f i ca t ion requirements

( p a s s / f a i l ) ; and
• the initials or signature of personnel involved in CQC inspection activity.

4.1.3 Problem I d e n t i f i c a t i o n and Corrective Measures Report
A problem is de f ined herein as material or workmanship that does not meet the

requirement(s) of the construction spe c i f i ca t i on s and drawings. Problems id en t i f i ca t i on
and corrective measures reports should be cross-referenced to s p e c i f i c summary reports,
l og s , or test data sheets where the problem was i d en t i f i e d . The reports should include
the f o l l o w i n g information as app l i cab l e :

• detailed description of the problem;
• location of the problem;
• probable cause;
• how and when the problem was located;
• estimation of how long problem has exi s ted;
• suggested corrective measure;
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• documentation of problem resolution and correction (reference to inspection
data sheets);

• f inal results;
• suggested methods to prevent similar problems; and
• signature of the appropriate CQC F i e l d Technician and concurrence by the

Resident Engineer.
In some cases, not all of the above information will be available or obtainable.

However, when available, such e f f o r t s to document problems could he lp to avoid
similar problems in the future. The Resident Engineer will distribute copies of the
report to the Construction Manager for further actions.

4.2 Photographic Documentation
The Contractor will be responsible for obtaining photographic documentation of the

C o n t r a c t o r ' s activities, materials ins tal lat ion methods, and test ing procedures as
s p e c i f i e d in Section 01380 of the construction spec i f i cat ions . The Resident Engineer
will also take photographs of the C o n t r a c t o r ' s activities being monitored for inclusion in
the Remedial Action Report. Photographs will serve as a pictorial record of work
progress, problems, and corrective measures. Photographic reporting data sheets should
be utilized to organize and document photographs taken during construction. Such data
sheets could be cross-referenced or appended to summary reports, CQC monitoring
logs, or test data sheets and/or problem i d e n t i f i c a t i o n and corrective measures reports.
At a minimum, photographic reporting data sheets should include the f o l l o w i n g
information:

• an id en t i f i ca t i on number on photographs;
• the date and location where the photograph was taken; and
• location and description of the work.
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Color prints shall be organized chronologically and kept in a permanent protective
f i l e . Negat ive s shall be stored in a separate protective f i l e .

4.3 Design and/or Construction S p e c i f i c a t i o n and Drawing Changes
Design and/or construction spe c i f i ca t i on and drawing changes may be required

during construction. These changes include requests for substitutions of materials. In
such cases, the Contractor must submit written requests for changes or substitutions to
the Construction Manager who will provide the requests to the Resident Engineer. The
Resident Engineer will review and respond to these requests in a timely manner. In the
case of substitutions, the Resident Engineer will be sa t i s f i ed that all design criteria has
been met and material quality is acceptable. Design and/or construction sp e c i f i ca t i on
and drawing changes will be made only with the agreement and written authorization of
the Construction Manager and the Resident Engineer. Such changes will take the form
of an amendment to the construction spec i f i ca t ions and drawings and must be in
writing.

4.4 Non-conformances
The Construction Manager will be made aware of any s ignif i cant recurring non-

conformance with the construction spec i f i ca t ions and drawings, or CQA Plan by the
Resident Engineer. The cause of the nonconformance will be evaluated by the Resident
Engineer. The Contractor will be directed by the Construction Manager to make
appropriate changes in materials or procedures to correct the non-conformance. When
this type of evaluation is made, the results will be documented, and any revision to
procedures, construction spe c i f i ca t i on s and drawings must be approved by the
Construction Manager.

4.5 Remedial Action Report
At the completion of construction phases, the Resident Engineer will submit a

construction phase f inal report to the Construction Manager to be incorporated into the
Final Remedial Action Report for the site. Thi s report will acknowledge that the work
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has been performed in compliance with the construction spe c i f i ca t i on s and drawings
and physical sampling and testing has been conducted at the appropriate frequencies.
The report will also include the necessary supporting information.

At a minimum, this report will include:
• summaries of C Q A / C Q C activities performed by the Engineer;
• C Q A / C Q C monitoring logs and testing data sheets including sample location

plans;
• laboratory test results;
• problem iden t i f i ca t i on and corrective measures reports;
• a descriptive summary of any changes from design and material sp e c i f i ca t i on s;

and
• a summary statement indicating compliance with construction spe c i f i ca t i on s

and drawings which is signed and sealed by the Engineer.
The C o n t r a c t o r ' s record drawings, which include scale drawings depic t ing the

location of the construction and de tai l s pertaining to the extent of construction (e.g.,
depths , p lan dimensions, elevations, soil component thicknesses, etc.), and
geomembrane panel record drawings will be submitted separately by the Contractor to
the Resident Engineer for review. Once review comments have been addressed, the
Contractor shall submit record drawings to the Construction Manager.
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5 . C O N S T R U C T I O N Q U A L I T Y A S S U R A N C E A C T I V I T I E S
5.1 Introduc t i on

During the construction of the Revised Remedial Design, the Contractor shall be
responsible for making submittals on materials required for construction so the Resident
Engineer can evaluate whether the materials meet the requirements of the construction
spec i f i cat ions and drawings. During construction, the Contractor is responsible for
providing CQC testing for the various components. Thi s CQA Plan detail s those
activities to be performed by the Resident Engineer to substantiate that the work
performed was in compliance with the construction spec i f i cat ions and drawings. The
Resident Engineer will be responsible for performing construction quality control
activities for several construction components, which are discussed in Section 7, 8, and
9 of this Plan.

5.2 Review of Contractor S u b m i t t a l s
The Resident Engineer will review all Contractor submittals for materials to be

used in the construction. The submittals shall be made to the Construction Manager,
who shall in turn provide copies to the Resident Engineer for review and comment. The
Resident Engineer will provide written responses to the submittals and return them to
the Construction Manager who will transmit them to the Contractor. The Construction
Manager will be responsible for receiving, l ogg ing, and f i l i n g all submittals. The
Resident Engineer will be responsible for evaluating whether all required submittals
have been made and approved prior to use of the material.

The Resident Engineer will review the C o n t r a c t o r ' s CQC Plan for adequacy.
A d j u s t m e n t s may be required to this CQA Plan based on the level of testing and
monitoring proposed by the Contractor. The Resident Engineer will also review, on a
regular basis, the C o n t r a c t o r ' s CQC records for completeness and that they are
maintained up to date.
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5.3 Surveying
The Contractor is required to provide a surveying crew to set construction stakes,

determine grades and limits of construction, as well as provide record drawings and as-
built surveys. During construction, the Resident Engineer will perform the f o l l o w i n g
activities related to the surveying tasks:

• review notes on tie-ins to survey monuments and control points;
• review f i e l d location of clearing limit stakes in accordance with the construction

drawings;
• review f i e l d location of alignment stakes in accordance with the construction

drawings; and
• review methods of determining grades for subgrade, cover components and

anchor trench.

5.4 Pre-Construction Activities
Prior to any earthwork being performed that disturbs areas containing waste, the

Resident Engineer will veri fy the f o l l o w i n g :
• erosion and sediment controls are in place prior to site clearing and grubbing

activities;
• stormwater diversion ditches/berms are in place; and
• wastewater collection system, holding tanks, conveyance system, and treatment

system are in operating condition.
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5.5 Construction Activities
The Resident Engineer will observe the f o l l o w i n g construction activities. These

general activities are in addition to the CQA and CQC test ing activities described in
more detail in subsequent sections of this document:

• rough site grading activities to check that waste material is maintained 1 - f t
(0.30 m) below the synthetic cap layer;

• p r o o f - r o l l i n g activities f o l l o w i n g rough grading; if s o f t areas are detected,
n o t i f y the Construction Manager and recommend whether placement of geogrid
reinforcement layers or stabilization with lime would be adequate;

• excavation activities for the surface-water drainage p ipe on the north side of the
East Dike Area; if water is f l o w i n g outside the p ipe , require the entire p ip e to be
removed;

• grouting operation of surface-water drainage p ipe and capping of end a f t e r
grouting; and

• delivery of materials and equipment to the site and method of storage.
During the ins tal lat ion of the various components of the ROD, the Resident

Engineer will visually observe and document the C o n t r a c t o r ' s ins tal lat ion procedures.
For earthwork related activities, the Resident Engineer will monitor for the f o l l o w i n g :

• changes in soil consistency;
• thickness of lifts as loosely placed and as compacted;
• soil conditioning prior to placement including general observations regarding

moisture distribution, clod size, etc.;
• action of the compaction and heavy hauling equipment on the construction

surface (sheep s foo t penetration, pumping, cracking, etc.);
• number of passes used to compact each lift;
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• presence of desiccation cracks or ponded water; and
• final lift or layer thickness.
Performance testing shall be conducted during the course of the work. The

minimum construction performance tests and frequencies are presented in the f o l l o w i n g
sections. The frequency may be increased at the discretion of the Resident Engineer and
upon the approval of the Construction Manager. Addit ional testing for suspected areas
shall be considered when:

• variability in materials is observed;
• lift thickness is greater than s p e c i f i e d ;
• ear th f i l l is at improper and/or variable moisture content;
• it is suspected that less than the spe c i f i ed/required number of roller passes are

made;
• dirt-clogged rollers are used to compact the material;
• rollers may not have used optimum bal las t;
• the degree of compaction is d o u b t f u l ;
• the work area is reduced;
• adverse weather conditions have been experienced;
• equipment is not in prime operating condition; and
• frequency of f a i l i n g test results increases.

5.6 Record Drawings and As-Built Surveys
During the construction of the soil components, the Resident Engineer will

routinely review record drawings and as-built surveys submitted by the Contractor. The
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drawings are used to veri fy location of work, percent of work completed, layer
thickness, or final grades. Prior to the placement of successive soil or geosynthetic
layers, the Resident Engineer will review cer t i f i ed as-built surveys which indicate
compliance of the preceding layer thickness, lines, and grades. Once an as-built survey
has been reviewed, the Resident Engineer will n o t i f y the Construction Manager of any
discrepancies or n o n - c o m p l i a n c e ' s observed. The Construction Manager will n o t i f y the
Contractor of any non-compliance.

5.7 F i e l d Equipment Decontamination
All equipment and vehicles used to relocate waste materials shall be

decontaminated as shall the f i e l d equipment used in the sampling and test ing of soils
known or suspected of containing contaminated waste. The decontamination f a c i l i t i e s
shall be designed to isolate contamination, prevent cross contamination, prevent
contamination from leaving the site, and be large enough to contain run-off and spray
water. The decontamination of equipment shall be conducted in accordance with
Sect ion 01595 of the construction spec i f i cat ions .

5.8 Deficiencies
If a d e f e c t is discovered, or a component of the construction does not comply with

the construction sp e c i f i ca t i on s and drawings, the Resident Engineer will evaluate the
extent and nature of the de f e c t in a t imely manner. If the de f e c t is indicated by an
unsatis factory test result, the Resident Engineer will evaluate the extent of the de f i c i en t
area by additional tests, observations, a review of records, or other means that the
Resident Engineer deems appropriate. If the d e f e c t is related to adverse site conditions,
such as wet conditions, the Contractor shall correct the situation and rework or replace
the a f f e c t e d material. The Resident Engineer will d e f ine the l imit s of the d e f i c i ency that
must be corrected. The Resident Engineer will n o t i f y the Construction Manager of the
d e f e c t as soon as po s s i b l e , but in no case later than 24 hours a f t er being made aware of
the condition.

The Resident Engineer will veri fy that the Contractor has corrected all noted
de f i c i enc i e s to the sa t i s fac t ion of the Resident Engineer and Construction Manager. If a
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s p e c i f i ed criterion cannot be met, or unusual weather conditions hinder work, the
Contractor shall submit suggested solutions or alternatives to the Construction Manager
for review. At locations where the f i e l d testing indicates in-situ conditions do not
comply with the requirements of the construction spec i f i ca t ions and drawings, the
f a i l i n g area shall be reworked to the sat i s fac t ion of the Resident Engineer and
Construction Manager.

5.9 Documentation
The documentation of the f i e l d CQA testing activities is an important fac tor in

ensuring the successful construction, performance, and approval of the Final Remedial
Action Report for the RDD. The CQA monitoring observations, sample location
descriptions, f i e l d test results, and laboratory test results will be documented by the
Resident Engineer on forms similar to the examples included in A p p e n d i x A. Reports
and forms shall be submitted to the Resident Engineer by the F i e l d Technician on a
dai ly and/or weekly basis as requested.
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6 . E A R T H W O R K C O N S T R U C T I O N Q U A L I T Y A S S U R A N C E
6.1 Introduc t i on

CQA monitoring and testing shall be performed during installation of the various
earthwork components. Criteria to be used for determination of acceptabi l i ty of the
various components are id en t i f i ed in the projec t sp e c i f i ca t i on s and this CQA Plan.

6.2 Component s
There are several components of earthwork construction for the RRD. The

components included in the construction are:
• excavation, relocation, and placement of waste material;
• placement of a graded general fill layer over the waste material to provide a

uniform surface for placement of the geosynthetics and grade to provide a s lope
to the cap for stormwater control;

• placement of a protective soil layer approximately 1-f t (0.30-m) thick to protect
the geosynthetics from ultra-violet radiation and temperature extremes;

• establishment of a vegetation layer (selected grasses) on the protective soil layer
and other disturbed areas to limit erosion;

• placement of aggregate and gravel for the consolidation water col lec t ion trench,
gas venting system and the final access roads; and

• placement of riprap for s lope erosion protection.

6.3 Related Construction S p e c i f i c a t i o n s
»The f o l l o w i n g construction sp e c i f i ca t i on sections should be referenced by the

Resident Engineer for pertinent earthwork, materials physical properties , and
construction requirements:
GE3913-528/GA960836.DOC 6-1 97.02.27



GeoSynte c Consul tants

• Section 01050 - Surveying;
• Section 01400 - Contractor Quality Control Plan;
• Section 02200 - Earthwork;
• Section 02274 - Riprap
• Section 02280- Geogrids;
• Section 02505 - Final Access Road;
• Section 02930 - Revegetation;
• Section 13030 - Waste Material Removal and Relocation; and
• Section 13070 - Consol idat ion Water Col l e c t i on System.

6.4 Earthwork - General
Prior to the start of earthwork operations, the Resident Engineer will review the

submittal information required by Sect ion 02200 of the construction spec i f i cat ions .
Compliance of the submittals with the construction spe c i f i ca t i on s will be evaluated by
the Resident Engineer and reported to the Construction Manager.

The F i e l d Technician will monitor the placement of general fill and protective soil.
If d e f e c t i v e conditions are found to exist (i.e., damage by excess moisture (causing
s o f t en ing) in su f f i c i en t moisture (causing desiccation and shrinkage), or by freez ing), the
Resident Engineer will evaluate the sui tabil i ty of the subject soil layer by the f o l l o w i n g
methods as app l i cab l e :

• moisture/density te s t ing;
• continuous visual inspection during p r o o f - r o l l i n g ;
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checking the consistency of cohesive soils using a penetrometer, hand-held
vane shear device, or other suitable f i e l d expedient measurement device in
suspect weak soil areas; and/or
other tests id en t i f i ed in T a b l e 5-1.

6.5 Si t e Grading
Site grading may be required (espec ia l ly in the East Dike Area) to grade the

existing ground to permit the placement of a minimum of 1-ft (0.30 m) of general fill
prior to the construction of the composite cap. Grading shall be performed to achieve
the grades shown on the construction drawings. F o l l o w i n g completion of rough
grading, but prior to placement of relocated waste or general fill, the entire surface
(exc luding dike s i d e s l o p e s ) beneath the composite cap shall be p r o o f r o l l e d .
P r o o f r o l l i n g shall consist of a minimum of three passes with a 2 ton (minimum)
pneumatic tire roller. The Resident Engineer will observe p r o o f r o l l i n g and i d e n t i f y any
areas that pump or rut to a dep th equal to or greater than 2 in. (50.8 mm) a f t e r m u l t i p l e
compactor passes. Unacceptable areas shall be mod i f i ed by treatment or placement of
geogrid reinforcement as s p e c i f i e d in Section 02200 and 02280 of the construction
spe c i f i ca t ions . No f i e l d density or moisture content testing is required of the subgrade
materials.

6.6 Waste Material Removal and Relocation
Waste material removal and relocation shall be performed in accordance with

Sect ion 13030 of the construction spe c i f i ca t i ons . The Resident Engineer will monitor
the waste excavation, relocation and placement in designated areas as shown on the
drawings. The actual horizontal and vertical limits of waste excavation shall be
determined in the f i e l d by the Construction Manager. Only contaminated soil s shall be
excavated and relocated. The determination of contaminated soils will be based on
visual observation by the Construction Manager. Prior to such determination, U S E P A
will be no t i f i e d to allow for the USEPA on-site representative to be present. No
verif ication testing of the residual soils for the presence of contaminants will be
performed.

GE3913-528/GA960836.DOC 6-3 97.02.27



GeoSyntec Consul tant s

The Resident Engineer will observe the placement of the excavated waste material
in areas requiring fill. The relocated waste material shall be placed and spread into
maximum loose lifts of 6 in. (15.3 cm) by track dozers and compacted by repetitive
tracking by the dozer. Each lift shall receive a minimum of four passes. If f i e l d
observations indicate that the material contains a high moisture content or can not be
compacted to achieve an equivalent density of 95 percent of the maximum dry density
as determined by ASTM D-698, the material will be reworked or amended as s p e c i f i e d
in Sect ion 13030 until adequate compaction can be achieved. No f i e l d density or
moisture content tests are required for relocated waste material.' Adequate compaction
will be based so l e ly on the visual observation and the sole interpretation of the Resident
Engineer. Acceptance of the layer of waste by the Resident Engineer is required prior
to placement of any subsequent layers or material. If it becomes necessary to dispose
waste off site, it will only be performed f o l l o w i n g receipt of USEPA approval.

6.7 General Fill
General fill, as s p e c i f i e d in Sect ion 02200 of the construction spe c i f i ca t i on s , will be

placed over all relocated and in-situ contaminated material for a minimum thickness of
1-ft (0.30 m) prior to placement of the GCL layer, or in other areas to achieve subgrade
elevations as shown on the construction drawings. General fill will be imported to the
site. Contractor shall perform the f o l l o w i n g CQC testing of the imported soil at a
frequency of one set of tests for every 2,000 cubic yards delivered to the site from each
borrow source, or for each change in material:

• soil c la s s i f i ca t i on (ASTM D 2487);
• organic content (ASTM D 2974);
• moisture-density relationship (ASTM D698);
• particle-size analysis (ASTM D 422); and
• liquid and p la s t i c limit (ASTM D 4318).
The Resident Engineer may obtain samples of the imported material for additional

CQA testing at a greater frequency if deemed necessary by the Resident Engineer and
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approved by the Construction Manager. Contractor shall also provide evidence to
Construction Manager that a representative sample of each soil from each borrow
source has been tested using USEPA S W 8 4 6 test methods for constituents contained in
the U S E P A target compound list (TCL) and target analyte list (TAL).

The Resident Engineer will per form CQA testing of placed and compacted soil to
evaluate compliance with the construction spec i f i ca t ions and drawings. At a minimum,
the dry density and moisture content of the soil will be measured using one of the
f o l l o w i n g methods at the testing frequency given in T a b l e 6-1: .

• nuclear method (ASTM D2922);
• sand-cone method (ASTM D 1 5 5 6 ) ;
• drive cylinder method (ASTM D2937);
• moisture content by microwave oven (ASTM D3017); and
• moisture content by oven (ASTM D2216).
General fill shall be placed in loose lifts of 8 to 9 in. (203.2 to 228.6 mm) thick and

compacted to a nominal thickness of 6 in. (152.4 mm). Contractor shall compact each
lift to at least 95 percent of the soil's maximum dry density as measured in accordance
with ASTM D698 and the moisture content not exceeding three percentage points above
the optimum moisture content unless approved by the Resident Engineer. If the f i e l d
density and moisture content tests indicate that fill material does not meet the
compaction and moisture requirements of the pro j e c t spec i f i ca t ions , the material shall
be reworked to meet sp e c i f i ca t i on s , retested by the Resident Engineer, or removed from
the pro j e c t . All required f i e l d density and moisture content tests will be completed
before the overlying lift of soil is placed. Any required preparation of the soil lift (e.g.,
wetting, drying, scarification, etc.) will be completed before the Resident Engineer will
allow placement of subsequent l i f t s .

S h o u l d compaction to the required moisture and density not be reasonably achieved
for lower l i f t s of general f i l l , the Resident Engineer may reduce the compaction
requirement to no less than 90 percent of the maximum dry density as determined by
ASTM D698 for the soils at depths greater than 1- f t (0.30-m) below GCL.
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All penetrations of the general fill within 1-ft (0.30-m) of the GCL resulting from
f i e l d testing or surveying activities (density probe locations, survey stakes, etc.), shall be
b a c k f i l l e d with soil or a soil-bentonite mixture immediately f o l l o w i n g the test.
Excavations in the general fill due to construction activities shall be b a c k f i l l e d in 6-in.
(152.4-mm) maximum l i f t s and compacted as previously spec i f i ed . Test ing of these
areas shall be conducted at the discretion of the Resident Engineer.

6.8 Aggregate
Aggregate material for the consolidation water collection trench and the gravel

subbase for access roads shall be salvaged road aggregate currently stockpiled on site or
salvaged from existing on site access roads. Material shall be visually inspected for
deleterious materials and shall be relatively clean of fine-grained material, organic
material, trash, and debris. The amount of fine-grained material (amount passing a #40
sieve) shall not exceed 20 percent by weight. No testing is required for this material
unless the amount of fine-grained material is questionable. If a s u f f i c i e n t volume of
material is not available, the aggregate shall comply with the requirements for gravel
base material as spec i f i ed in Section 02200 of the projec t specifications.

Aggregate material for the gas venting system and the gravel base for the access
roads shall consist of clean, hard, durable crushed stone, crushed gravel, or other
suitable material free of any metals, roots, trees, stumps, concrete construction debris,
organic matter, or deleterious materials. Material shall meet the gradation requirement
for a No. 4 aggregate as s p e c i f i ed in ASTM D 448.

Contractor shall per form sieve analysis (ASTM C 136) testing of the imported
aggregate at a frequency of one set of tests for every 1,000 cubic yards delivered to the
site from each borrow source, or for each change in material:

The Resident Engineer may obtain samples of the imported aggregate material for
CQA testing at a greater frequency if deemed necessary by the Resident Engineer and
approved by the Construction Manager. Contractor shall also provide evidence to
Construction Manager that a representative sample of each aggregate from each borrow
source has been tested using USEPA SW846 test methods for constituents contained in
the U S E P A target compound list (TCL) and target analyte list (TAL).
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The Resident Engineer will perform CQA observation of the placed and compacted
aggregate. No f i e l d density or moisture content testing is required for the aggregate
material. Aggregate material shall be placed in maximum compacted thickness of 6 in.
(152.4mm). Placement shall be made in a manner that avoids segregation.
Uncontrolled spreading shall not be permitted. For roadways, aggregate materials shall
be compacted by m u l t i p l e passes with a smooth drum vibratory roller or other suitable
equipment.

The frequency of CQA testing shall conform to the minimum frequencies presented
in T a b l e 6-1. The frequency of testing may be increased at the discretion of the
Resident Engineer and upon the approval of the Construction Manager.

6.9 Riprap
Riprap, as s p e c i f i ed in Section 02274 of the construction spe c i f i ca t i on s , will be

placed around the perimeter of the cap area in selected locations as shown on the
construction drawings. T y p i c a l l y , the riprap will be placed to a thickness of 12 in.
(30.6 cm). The method of placement will be proposed by the Contractor and approved
by the Resident Engineer and Construction Manager. In accordance with the
construction spec i f i ca t ions , the riprap shall be steel slag as supp l i ed by International
M i l l Service Corporation, Beaumont, Texas. If s u f f i c i e n t material is not available, the
riprap shall comply with the requirements of Common Stone as s p e c i f i e d in Item 432 of
the TDOT standard spec i f i ca t ions . T h i s alternate material may consist of f i e l d s t o n e ,
rough unhewn quarry stone, or excavated rock with angular or fractured faces.

Contractor shall per form the f o l l o w i n g CQC testing of the imported riprap at a
frequency of one set of tests for every 10,000 tons delivered to the site:

• bulk s p e c i f i c gravity (ASTM C-127),
• hardness loss by Los Ange l e s abrasion test (ASTM D4992), and
• sodium s u l f a t e resistance (ASTM D4992).
The Resident Engineer will per form CQA observation of the riprap delivery, on-

site handling, and placement activities. Representative samples shall be taken at a
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frequency of one per 1,000 tons delivered to the site and tested for sieve analysis
( A S T M C - 1 3 6 ) .

No f i e l d density or moisture content testing is required for the riprap material.
Placement shall be made in a manner that avoids segregation and damaging the
underlying geotext i le fabric. Uncontrolled spreading shall not be permitted. CQA
testing frequencies for riprap material is summarized in T a b l e 6-1.

6.10 Protective Soil Layer
The protective soil layer, as s p e c i f i ed in Section 02200 of the construction

spec i f i ca t ions , will be placed within the limits of the cap as shown on the construction
drawings. The protective soil layer material will be imported to the site. Contractor
shall per form the f o l l o w i n g CQC testing of the imported soil at a frequency of one set of
tests for every 2,000 cubic yards delivered to the site from each borrow source, or for
each change in material:

• soil c la s s i f i ca t i on (ASTM D 2487);
• organic content (ASTM D2974);
• liquid and p la s t i c limit (ASTM D 4318); and
• partic le size analysis (ASTM D 422).
Contractor shall also provide evidence to Construction Manager that a

representative sample of each soil from each borrow source has been tested using
U S E P A SW846 test methods for constituents contained in the U S E P A target compound
list (TCL) and target analyte list (TAL).

The Resident Engineer may obtain samples of the imported material for additional
CQA testing at a greater frequency than the Contractor if the Resident Engineer deems
it is required. The Resident Engineer will p er form CQA test ing of placed and
compacted soil as deemed warranted. No f i e l d density or moisture content tests will be
performed on the protective soil layer. S a m p l e s of the protective soil layer may be
obtained to monitor the moisture content. As s p e c i f i e d for general fill, the moisture
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• at the start and f in i sh of grading;
• material f a i l s to meet sp e c i f i ca t i on s; and
• the work area is reduced.

6.12 Documentation
The documentation of soils CQA testing activities shall be as discussed in Section 5

of this CQA Plan.
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content of the protective soil layer shall be within p lu s or minus three percent of
optimum moisture to ensure optimum conditions for maximum compaction. Placement
of the protective soil layer shall be made under the continuous observation of the
Resident Engineer. CQA testing frequencies for protective soil layer material is
summarized in T a b l e 6-1.

6.11 Construction Monitoring
During installation of the various soil components, the F i e l d Technician will

visually observe and document the C o n t r a c t o r ' s earthwork procedures.
The F i e l d Technician will monitor the C o n t r a c t o r ' s earthwork activities for the

f o l l o w i n g :
• changes in the soil consistency;
• the thickness of lifts as loose ly placed and as compacted;
• soil conditioning prior to placement including general observations regarding

moisture distribution, clod size, etc.;
• the action of the compaction and heavy hauling equipment on the construction

surface (sheeps foo t penetration, pumping, cracking, etc.); and
• the number of passes used to compact each lift.

6.11.1 Test Methods
All CQA testing will be conducted in accordance with the pro j e c t sp e c i f i ca t i on s or

as directed by the Resident Engineer. The CQA f i e l d testing methods used to evaluate
the sui tabi l i ty of soils during their ins tal la t ion shall be performed by the F i e l d
Technician in accordance with current ASTM or other test procedures indicated in
T a b l e 6-1. Test results shall be documented and reported to the Resident Engineer. The
Resident Engineer will review the test results and report them to the Construction
Manager.
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6.11.2 Tes t Frequency
CQA testing shall be conducted during the course of the work. The minimum

testing frequencies are presented in T a b l e 6-1. The frequency may be increased at the
discretion of the Resident Engineer and upon the approval of the Construction Manager.
S a m p l i n g locations shall, be selected by the Resident Engineer. If necessary, the
location of routine in-place density tests shall be determined using a non-biased
sampling approach.

A special testing frequency shall be used at the discretion of the Resident Engineer
when visual observations of construction performance indicate a potential problem.
Addit ional testing for suspected areas shall be considered when:

• rollers s l i p during ro l l ing operation;
• Hit thickness is greater than s p e c i f i e d ;
• soil is at improper and/or variable moisture content;
• it is suspected that less than the s p e c i f i e d number of roller passes are made;
• soi l-clogged rollers are used to compact the material;
• rollers may not have used optimum bal las t;
• soil materials d i f f e r subs tantial ly from those s p e c i f i e d ;
• the degree of compaction is d o u b t f u l ; and
• as directed by the Resident Engineer or Construction Manager.
During construction, the frequency of te s t ing may also be increased in the

f o l l o w i n g situations:
• adverse weather conditions;
• breakdown of equipment;
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T A B L E 6-1
C Q A R E Q U I R E M E N T S - E A R T H W O R K

R E V I S E D R E M E D I A L D E S I G N
B A I L E Y S U P E R F U N D S I T E , O R A N G E C O U N T Y , T E X A S

OeoSyntec Consu l tan t s

I t e m
1 . Subgrade/

Regraded Waste
2. Waste

Relocation
3. General Fill

( o f f - s i t e borrow
source)

4. General Fill
( f i e l d t e s t ing)

T e s t i n g Name
P r o o f r o l l

TAL and TCL
constituents
S o i l C l a s s i f i c a t i o n
Organic Content
Moisture-Density
Relationship
Part i c l e-Size
Analys i s
L i q u i d / P l a s t i c Limit
F i e l d Density
(nuclear gauge,
sand-cone, or drive
cyl inder)
Moisture Content
(nuclear gauge,
microwave, or
oven)

Tes t Method
3 passes of 2-ton
roller
Visual observation
U S E P A S W 8 4 6

ASTM D 2487
ASTM D 2974
ASTM D 698
ASTM D 422
ASTM D 43 18
A S T M D2922

D 1 5 5 6
D2937

A S T M D3017
D4643
D2216

Minimum T e s t i n g
Frequency

All areas beneath cap
except dike s ide s lope s

each source

1/2,000 c.y.
1/2,000 c.y.
1/2,000 c.y. or change
in material
Each M-D relationship
test
Each M-D relationship .
test
1 / 1 0,000 f W l i f t

1/10,000 f t V l i f t

S p e c i f i e d Values

No detects

S M , M L , C L , C H , S C
<5%
N A
100% <2-inch
LL- 10 to 60
PI - 4 to 40
95% of max. dry density
(ASTM D 698)

±3% Opt.
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T A B L E 6-1 (cont inued)
I t e m

5. Aggregate (on-
site source)

6. Aggregate ( o f f -
site source)

7. Riprap

8. Protective Soil
layer ( o f f - s i t e
borrow source)

•

T e s t i n g N a m e
Sieve Analys i s

Sieve Analys i s

TAL and TCL
Constituents
Sieve Analys i s

S p e c i f i c Gravity
L.A. Abrasion
S u l f a t e Resistance
TAL and TCL
Constituents
S o i l C l a s s i f i c a t i o n
Organic Content
Liquid Limit and
Plast i c Limit
Particle Size
Analys i s

Test Method
A S T M C 1 3 6

A S T M C 1 3 6

USEPA SW 846
A S T M C 1 3 6

ASTM C 127
ASTM D 4992
ASTM D 4992
USEPA SW 846

ASTM D 2487
ASTM D 2974
ASTM D 43 18
ASTM D 422

Minimum T e s t i n g
Frequency

Request of Resident
Engineer based on
visual observation
l / l , 0 0 0 c . y .

1 per source
1/1 ,000 tons

1/10,000 tons
1/1 0,000 tons
1/10,000 tons
1 per source

1/2,000 c.y.
1/2,000 c.y.
1/2,000 c.y.
1/2,000 c.y.

S p e c i f i e d Value s
0-15% passing 3/4-inch

100% passing 2-inch
90- 100 passing \1A
20-55 passing 1-inch
0-15 passing 3/4-inch
0-5 passing 3/8-inch
No detects
max. 8-Inch
max. 5% passing 3-inch)
D 5 0 = 4 to 6 inch
min. 2.40
loss less than 20%
loss less than 12%
no detects

min. 40% passing #200
sieve
<30%
L L = 1 0 t o 6 0
PI = 4 to 35
max. 2 inch
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7 . GEOSYNTHETIC C L A Y LINER QUALITY CONTROL AND
A S S U R A N C E

7.1 Introduc t i on
The F i e l d Technician will monitor the installation of the GCL and the Geosynthetic

CQC Laboratory will per form CQC testing on the GCL as required by Section 02276 of
the construction spe c i f i ca t i on s and this CQA Plan. The testing used to evaluate the
conformance of the GCL with the requirements of the construction spe c i f i ca t i ons will
be performed by the Geosynthetic CQC Laboratory in accordance with the current
versions of the ASTM or other app l i cab l e test procedures indicated in T a b l e 6-1.

7.2 Related Pro j e c t S p e c i f i c a t i o n s
The Contractor shall comply with Sec t ion 02276 of the construction spec i f i ca t ions .

T h i s section shall be referenced for the various physical properties , manufacturing CQC,
and ins tal la t ion requirements of the GCL.

7.3 Transportat ion. H a n d l i n g , and Storage
The F i e l d Technician will monitor the transportation, handling, and storage of the

GCL. H a n d l i n g of the ro l l s shall be performed in a competent manner such that damage
does not occur to the GCL or its protective wrapping. Any protective wrapping that is
damaged or stripped off the ro l l s shall be repaired immediately to the sa t i s fa c t i on of the
Resident Engineer. During transportation, handling, and storage, the GCL rol l s will be
protected from ultraviolet l ight exposure, prec ip i ta t ion or other inundation, mud, dirt,
dust, puncture, cutting or any other damaging or deleterious conditions.

Upon delivery at the site, the Contractor, Geosynthetics Ins ta l l e r , and F i e l d
Technician will conduct an inspection of the ro l l s for d e f e c t s and damage. T h i s
inspection shall be conducted without unrolling the materials unless d e f e c t s or damages
are found or suspected. The F i e l d Technician will indicate to the Resident Engineer:
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• ro l l s , or portions thereof, which should be rejected and removed from the site
because they have severe f l a w s ; and

• rol l s which include minor repairable f laws.
The F i e l d Technician will also monitor that equipment used to handle the

geosynthetics on-site is adequate and does not pose any risk of damage to the
geosynthetics when used properly.

7.4 Conformance T e s t i n g
7.4.1 S a m p l i n g Procedures

Upon delivery of the ro l l s of G C L , the F i e l d Technician will ensure that
representative GCL conformance samples are obtained at the s p e c i f i e d frequency and
forwarded to the Geosynthetic CQC Laboratory for testing. GCL conformance samples
shall not include the f ir s t 3 ft (0.91 m) of material. Unles s otherwise s p e c i f i e d ,
conformance samples will be 3 ft (0.91 m) long by the roll width. The F i e l d Technician
will tape or otherwise secure the cut edges of the sample to eliminate the loss of the
granular bentonite. The required minimum sampling frequencies are provided in
T a b l e 7-1. The ro l l s will be immediately re-wrapped and replaced in their sh ipping
trailers or in the temporary f i e l d storage area. The F i e l d Technician will mark the
machine direction on the samples with an arrow and a f f i x a label, tag, or otherwise mark
each sample with the f o l l o w i n g information:

• date sampled;
• projec t number;
• l o t / b a t c h number and roll number;
• conformance sample number; and
• CQA personnel ident i f i cat ion.
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7.4.2 T e s t i n g Procedure
Conformance testing of the GCL material delivered to the site will be conducted to

ensure compliance with both the construction speci f ications and the m a n u f a c t u r e r ' s list
of minimum average roll values. As a minimum, the GCL conformance test procedures
l i s ted in T a b l e 7-1 shall be performed by the Geosynthetic CQC Laboratory.

7.4.3 Test Results
All conformance test results shall be reviewed, accepted, and reported by the

Resident Engineer before deployment of the GCL. Any non-conformance of the
m a t e r i a l ' s physical properties with the requirements of the pro j e c t spe c i f i ca t ions shall
be reported to the Construction Manager. In all cases, the test results shall meet, or
exceed, the property values listed in A p p e n d i x B.

7.4.4 Conformance Tes t Fai lure
In the case of f a i l i n g test results, the Contractor may request that another sample

from the f a i l i n g roll be retested by the Geosynthetic CQC Laboratory with the
m a n u f a c t u r e r ' s technical representative present during the test procedure. If the retest
f a i l s or if the option to retest is not exercised, then two isolation conformance samples
will be obtained by the F i e l d Technician. These i solat ion samples will be taken from
rol l s , which have been determined by correlation with the m a n u f a c t u r e r ' s roll number, to
have been manufactured prior to and a f t e r the f a i l i n g roll. T h i s method for choosing
isolation ro l l s for test ing should continue until passing tests are achieved. All ro l l s
which f a l l numerically between the passing roll numbers shall be rejected by the
Construction Manager. The F i e l d Technician will ver i fy that the Contractor has
replaced all rejected rolls. The F i e l d Technician will document all actions taken in
conjunction with GCL conformance fa i lure s .
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7.5 S u r f a c e Preparation
The F i e l d Technician and the Geosynthetics Ins ta l l e r will j o i n t l y veri fy that the

surface on which the GCL will be installed is acceptable. The Contractor shall comply
with the subgrade surface preparation and acceptance requirements id en t i f i ed in
Section 02200 of the specifications. The F i e l d Technician will n o t i f y the Resident
Engineer of any observed, change in the support ing soil condition that may require
repair work and veri fy that subgrade repair work is completed in accordance with the
requirements of the construction specifications and this CQA Plan.

7.6 Placement
The F i e l d Technician will ver i fy that the Geosynthetics I n s t a l l e r has taken all

necessary precautions to protect the underlying subgrade during GCL deployment
operations. The F i e l d Technician will ver i fy that all GCL rol l s are handled in such a
manner as to ensure they are not damaged in any way, and the f o l l o w i n g conditions are
met:

• on s lopes , the GCL is secured and then rolled down the s lope in such a manner
as to continually keep the GCL panel in tension;

• in the presence of wind, the GCL is weighted with sandbags or the equivalent;
• GCL is kept continually under tension to minimize the presence of wrinkles;
• GCL is cut using a u t i l i ty blade in a manner recommended by the Manufacturer;
• during placement, care is taken not to entrap fugi t ive clay, sand, stones other

debris under the G C L ;
• Contractor shall install the overlying geomembrane as soon as pos s ib l e

f o l l o w i n g GCL ins ta l la t ion; Contractor shall cover all GCL that is placed
during a work day with overlying geomembrane and Contractor shall also cover
and protect the edges of the GCL from hydration due to stormwater run-on;
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• GCL that has an internally reinforced sodium montmorillonite core with woven
and nonwoven geotex t i l e backings shall be installed with the nonwoven
geotex t i l e backing face down;

• instal lat ion of GCL on a wet subgrade in standing water, or during precipi tat ion
is prohibited;

• personnel are prohibited from walking on dragging equipment across exposed
G C L ;

• a visual examination of the GCL is carried out over the entire surface, a f t er
installation, to ensure that damaged areas, if any, are i d en t i f i e d and repaired;
and

• if a white colored GCL is used, precautions are taken against "snowblindness"
of personnel.

7.7 Overlaps
The F i e l d Technician will monitor and ver i fy the GCL overlapping procedures

conform to the requirements of Section 02276 of the spec i f i cat ions . At a minimum,
Contractor shall overlap adjacent panels at least 6 in. (152.4 mm) along the sides and
12 in. (304.8 mm) along the ends.

7.8 Repair
The F i e l d Technician will monitor the repair of any holes or tears in the GCL or the

geo tex t i l e backing. Repairs shall be made by p lac ing a patch made from the same type
GCL over the damaged area. On s lope s greater than f i v e percent, the patch shall
overlap the edges of the hole or tear by a minimum of 2 ft (0.61 m) in all directions. On
s lopes f iv e percent or f l a t t e r , the patch shall overlap the edges of the hole or tear by a
minimum of 1 ft (0.30 m) in all directions. The patch shall be secured to the sa t i s fac t ion
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of the F i e l d Technician to avoid s h i f t i n g during backplacing with soil or covering with
another geosynthetic. The patch shall not be nailed or s tapled.
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TABLE 7-1
G C L C O N F O R M A N C E

T E S T I N G R E Q U I R E M E N T S
T E S T N A M E T E S T M E T H O D M I N I M U M T E S T I N G

F R E Q U E N C Y

GCL Properties

H y d r a u l i c Conduct ivi ty

Bentonite Content

Bentonite Moisture Content

Free S w e l l

Thickness

G e o t e x t i l e Propertie s

Mass Per Unit Area

Grab Strength

Tear Strength

Puncture Strength

Burst Strength

G R I G C L - 2

ASTM D 5261

ASTM D 4643

ASTM D 5890

ASTM D 5199

ASTM D 5261

ASTM D 4632

ASTM D 4533

ASTM D 4833

ASTM D 3786

1 test per lot

1 test per 100,000f t 2

1 test per 100,000f t 2

1 test per 100,000 ft2

1 test per 100,000 ft2

1 test per 100 ,000f t 2

1 test per 100 ,000f t 2

1 test per 100,000f t 2

1 test per 100,000f t 2

1 test per 100,000 ft2
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8. G E O M E M B R A N E CONSTRUCTION QUALITY C O N T R O L AND
A S S U R A N C E

8.1 Introduc t ion
The F i e l d Technician will monitor the installation of geomembranes and the

Geosynthetic CQC Laboratory will perform CQC testing on the geomembrane as
required by Section 02277 of the construction spec i f i cat ions and this CQA Plan. The
testing used to evaluate the conformance of the geomembrane with the requirements of
the construction spec i f i ca t ions shall be carried out by the Geosynthetic CQC Laboratory
in accordance with the current versions of the ASTM or other a p p l i c a b l e test procedures
indicated in T a b l e s 8-1 and 8-2.

8.2 Related Proj e c t S p e c i f i c a t i o n s
The Contractor shall comply with Sect ion 02277 of the construction spec i f i cat ions .

This Section shall be referenced for the various physical properties, manufacturing
CQC, and ins ta l la t ion requirements of the geomembrane materials.

8.3 Transportation. H a n d l i n g and Storage
The F i e l d Technician will monitor the transportation, handling, and storage of the

geomembrane on-site. The Construction Manager shall designate a geomembrane
storage location such that on-site transportation and handling are optimized. It will be
the re sponsibi l i ty of the Contractor to protect the geomembrane stored on-site from
t h e f t , vandalism, and damage.

Upon delivery at the site, the Contractor, Geosynthetics Ins ta l l er , and F i e l d
Technician will conduct an inspection of the rol l s for d e f e c t s and damage. T h i s
inspection shall be conducted without unroll ing the materials unless d e f e c t s or damages
are found or suspected. The F i e l d Technician will indicate to the Resident Engineer:
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• rol l s , or portions thereof, which should be rejected and removed from the site
because they have severe f l a w s ; and

• ro l l s which include minor repairable f laws.
The F i e l d Technician will also monitor that equipment used to handle the

geomembrane on-site is adequate and does not pose any risk of damage to the
geomembrane when used properly.

8.4 Conformance T e s t i n g
8.4.1 S a m p l i n g Procedures

Upon delivery of the geomembrane rol l s to the site, the F i e l d Technician will
ensure that representative geomembrane conformance samples are obtained at the
s p e c i f i e d frequency and forwarded to the Geosynthetic CQC Laboratory for testing.
Geomembrane conformance samples shall be taken across the entire width of the roll
and shall not include the f ir s t 3 ft (0.91 m) of material. Unless otherwise s p e c i f i e d ,
samples will be 3 ft (0.91 m) long by the roll width. The required minimum
geomembrane conformance sampl ing frequencies are provided in T a b l e 8-1. The F i e l d
Technician will mark the machine direction on the samples with an arrow and affix a
label , tag, or otherwise mark each sample with the f o l l o w i n g information:

• date sampled;
• pro j e c t number;
• l o t / b a t c h number and roll number;
• conformance sample number; and
• CQA personnel ident i f i ca t ion.
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8.4.2 T e s t i n g Procedures
Conformance testing of the geomembrane materials delivered to the site will be

conducted to ensure compliance with both the construction spec i f i cat ions and the
m a n u f a c t u r e r ' s list of minimum average roll values. As a minimum, the geomembrane
conformance test procedures listed in T a b l e 8-1 will be performed by the Geosynthetic
CQC Laboratory to demonstrate that its properties conform to those listed in
T a b l e 02277-1 in Append ix C.

8.4.3 T e s t Results
All conformance test results will be reviewed, accepted, and reported by the

Resident Engineer before deployment of the geomembrane. Any non-conformance of
the m a t e r i a l ' s physical properties with the requirements of the projec t spe c i f i ca t ions will
be reported to the Construction Manager. In all cases, the test results will meet, or
exceed, the property values l i s t ed in A p p e n d i x C.

8.4.4 Conformance Test F a i l u r e
In the case of f a i l i n g test results, the Contractor may request that another sample

from the f a i l i n g roll be retested by the Geosynthetic CQC Laboratory with the
m a n u f a c t u r e r ' s technical representative present during the test procedure. If the retest
f a i l s or if the option to retest is not exercised, then two isolation conformance samples
will be obtained by the F i e l d Technician. These isolation samples will be taken from
ro l l s , which have been determined by correlation with the m a n u f a c t u r e r ' s roll number, to
have been manufactured prior to and a f t e r the f a i l i n g roll . T h i s method for choosing
isolation ro l l s for testing should continue until passing tests are achieved. All ro l l s
which f a l l numerically between the passing roll numbers will be rejected by the
Construction Manager. The F i e l d Technician will v er i fy that the Contractor has
replaced all rejected rol l s . The Field Technician will document all actions taken in
conjunction with geomembrane conformance fa i lure s .
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8.5 Subgrade S u r f a c e Preparation
The geomembrane will be placed on top of the GCL to provide an e s s ent ial ly

impermeable composite barrier. The F i e l d Technician and Geosynthetics Ins ta l l e r will
j o i n t l y veri fy that the GCL surface is acceptable for geomembrane installation. The
F i e l d Technician will n o t i f y the Resident Engineer of any observed change in the
support ing GCL that may require repair work and verify that the repair is completed in
accordance with the requirements of the construction spec i f i ca t ions and this CQA Plan.

8.6 Anchorage Trench
The F i e l d Technician will ver i fy and document that the anchor trench has been

constructed according to the construction spec i f i ca t ions and drawings. The amount of
anchor trench open at any time shall be limited to one day of geomembrane instal lat ion
capacity. The anchor trench shall be constructed with proper drainage to prevent
ponding.

Geosynthetic materials in the anchor trench shall be temporarily anchored with
sand bags or other suitable methods approved by the F i e l d Technician or Resident
Engineer. The anchor trench shall be b a c k f i l l e d with general fill as indicated in the
construction spec i f i ca t ions and drawings. In-place moisture/density testing of the
compacted anchor trench b a c k f i l l by nuclear methods will be performed at the
discretion of the Resident Engineer.

The anchor trench shall be constructed with a s l i g h t l y rounded inside corner where
the geosynthetics enter the trench. No loose soil shall be allowed to underlie the
geosynthetics in the anchor trench. The Field Technician will veri fy that all temporary
ballast (i.e., sandbags) and deleterious materials are removed from the anchor trench
prior to b a c k f i l l i n g . B a c k f i l l i n g of the anchor trench shall be conducted when the
geomembrane is in its most contracted state using extreme care to prevent any damage
to the geosynthetic materials.
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8.7 Geomembrane Placement
8.7.1 F i e l d Panel I d e n t i f i c a t i o n

A f i e l d panel is the unit area of geomembrane which is to be seamed in the f i e l d
(i.e., a f i e l d panel is a roll or a portion of a roll cut in the f i e l d ) .

The F i e l d Technician will ensure that each f i e l d panel is given an "identification
code" (number or letter-number) consistent with the layout plan. Thi s i d en t i f i ca t i on
code will be agreed upon by the Construction Manager, Geosynthetics Ins ta l l er , and
Resident Engineer. The f i e l d panel id en t i f i ca t i on code should be as s imple and logical
as poss ible. The Geosynthetic M a n u f a c t u r e r ' s roll numbers shall be traceable to the
f i e l d panel i d en t i f i ca t i on code.

The F i e l d Technician will document the correspondence between roll numbers,
fac tory panels , and f i e l d panel i d en t i f i ca t i on codes. The f i e l d panel id en t i f i ca t i on code
will be used for all QA/QC records.

8.7.2 F i e l d Panel Placement
The F i e l d Technician will monitor that f i e l d panels are installed at the locations

indicated in the Geosynthetic Installer's layout plan, as approved or m o d i f i e d . The F i e l d
Technician will record the f i e l d panel id en t i f i ca t i on code, m a n u f a c t u r e r ' s roll number,
location, date of ins tal lat ion, and dimensions of each f i e l d panel.

The F i e l d Technician will monitor geomembrane deployment for the f o l l o w i n g :
• any equipment used does not damage the geomembrane by handling,

t r a f f i c k i n g , excessive heat, leakage of hydrocarbons or other means;
• the prepared surface underlying the geomembrane has not deteriorated since

previous acceptance and is still acceptable immediately prior to geomembrane
placement;

GE3913-528/GA960836.DOC 8-5 97.02.27



GeoSynte c Consul tant s

• any geosynthetic elements immediately underlying the geomembrane are clean
and free of fore ign ob j e c t s or debris;

• all personnel working on the geomembrane do not smoke, wear damaging
shoes, or engage hi other activities which could damage the geomembrane;

• the method used to unroll the panels does not cause scratches or crimps in the
geomembrane and does not damage the supporting soi l;.

• the method used to place the panels minimizes wrinkles (e spec ia l ly d i f f e r e n t i a l
wrinkles between adjacent panel s);

• adequate temporary loading and/or anchoring (e.g., sand bags, tires), not l ike ly
to damage the geomembrane, has been placed to prevent u p l i f t by wind (in case

"]~ of high winds, continuous loading, e.g., by adjacent sand bags, is
recommended along edges of panels to minimize risk of wind f l o w under the
panel s); andT

T
T
7
T
1
T

• direct contact with the geomembrane is kept to a minimum (i.e., the
geomembrane is protected by geotext i le s , extra geomembrane, or other suitable
materials, in areas where excessive t r a f f i c may be expected).

The F i e l d Technician will observe the geomembrane panels a f t e r placement and
prior to seaming for damage. The F i e l d Technician or Resident Engineer will advise the
Construction Manager which panels, or portions of panels, should be re j e c t ed , repaired,
or accepted. Damaged panels or portions of damaged panels which have been rejected
shall be marked by the Contractor and their removal from the work area recorded by the
F i e l d Technician. Repairs shall be made by the Geomembrane Ins ta l l e r according to
procedures described in the construction spec i f i cat ions .

GE3913-528/GA960836.DOC 8-6 97.02.27

T
T



G e o S y n t e c Consultants

8.8 F i e l d Panel Seaming
8.8.1 Panel Layout

The Resident Engineer will review the panel layout drawing provided by the
Geomembrane Ins ta l l e r with accepted state of practice and construction spec i f i ca t i ons
the basis for acceptance. A seam numbering system compatible with the f i e l d panel
id en t i f i ca t i on numbering system will be agreed upon by the Resident Engineer and the
Geomembrane Ins ta l l e r prior to any seaming.

8.8.2 Seaming Equipment and Products
Approved processes for f i e l d seaming are extrusion welding and fus ion welding.

Proposed alternate processes shall be documented and submitted to the Construction
Manager and approved by the Resident Engineer. Only equipment which have been
s p e c i f i c a l l y approved by make and model shall be used. All seaming equipment shall
be permanently marked with an id en t i f i ca t i on number.

8.8.3 Seam Preparation
Prior to seaming, the F i e l d Technician will v er i fy that the seam area is clean and

free of moisture, dust, dirt, debris of any kind, and f or e ign material. The seam shall be
prepared in accordance with Sec t i on 02277 of the construction spec i f i cat ions.

8.8.4 Trial Seams
The F i e l d Technician will ver i fy that the Geosynthetics Ins ta l l e r performs trial

seam tests in accordance with Section 02277 of the construction spec i f i ca t ions . The
F i e l d Technician will observe and document the Geosynthetic Installer's trial seam
testing procedures. The trial seam samples will be assigned an iden t i f i ca t i on number
and marked accordingly by the F i e l d Technician. Each sample will be marked with the
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date, time, machine temperature(s) and setting(s), number of seaming unit, and name of
the seaming technician.

8.8.5 Nondes truc t ive Seam Continui ty T e s t i n g
The F i e l d Technician will veri fy that the Geosynthetics Ins ta l l e r nondestructively

tests all f i e l d seams over their f u l l length using a vacuum test unit (for extrusion welds
only) or air pressure test (for double fus ion seams only). Spark testing may be
performed if the seam cannot be tested using the vacuum or air pressure test methods.
The purpose of nondestructive tests is to check the continuity of seams. Continuity
testing shall be carried out as the seaming work progresses, not at the complet ion of all
f i e l d seaming. The F i e l d Technician wil l:

• monitor nondestructive te s t ing;
• document the results of the nondestructive tes t ing; and
• inform the Geosynthetics Ins ta l l e r and Resident Engineer of any

noncompliance.
Any required seam repairs shall be made in accordance with Sect ion 02277 of the

construction spe c i f i ca t i on s . The F i e l d Technician wil l:
• observe the repair procedures;
• observe the retesting procedures; and
• document the results.
The seam number, date of observation, dimensions and/or descriptive location of

the seam length tested, name of person per forming the test, and outcome of the test will
be recorded by the Field Technician.
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8.8.6 Destructive T e s t i n g
Destructive seam testing shall be performed during the geomembrane instal lat ion in

accordance with Section 02277 of the construction spec i f i cat ions . The purpose of this
testing is to evaluate seam strength. Destructive seam testing shall be done as the
seaming work progresses, not at the completion of all f i e l d seaming.

8.8.6.1 Location and Frequency
The F i e l d Technician will select all destructive seam test sample locations. S a m p l e

locations will be established as f o l l o w s :
• a minimum frequency of one test location per 500 ft (152 m) of seam length;

this minimum frequency is to be determined as an average taken throughout the
entire f a c i l i t y ; and

• test locations will be determined during seaming at the F i e l d T e c h n i c i a n ' s
discretion; selection of such locations may be prompted by suspicion of excess
crystal l ini ty, contamination, o f f s e t welds, or any other potential cause of
imperfec t welding.

The Geosynthetics I n s t a l l e r shall not be informed in advance of the locations where
the seam samples will be taken.

8.8.6.2 S a m p l i n g Procedures
Destructive seam testing shall be performed as the seaming progresses to obtain the

Geosynthetic CQC Laboratory test results before the geomembrane is covered by
overlying materials. The F i e l d Technician wi l l:

• observe sample cutting;
• assign a number to each sample, and mark it accordingly; and
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• record sample location on layout drawing.
All holes in the geomembrane resulting from destructive seam test sampling shall

be immediately repaired and non-destructively tested in accordance with repair
procedures described in Section 02277 of the construction speci f icat ions.

8.8.6.3 Size of Sample s
At a given sampling location, two types of samples ( f i e l d test samples and

laboratory test samples) shall be taken. Firs t , a minimum of two f i e l d samples or test
strips should be taken for f i e l d testing. If both specimens pass the f i e l d test described in
Sect ion 02277, a second f u l l laboratory destructive sample will be taken for testing by
the Geosynthetic CQC Laboratory.

The f u l l destructive sample shall be located between the two f i e l d test strips. The
sample shall be cut into three parts and distributed as f o l l o w s :

• one portion to the Geosynthetics I n s t a l l e r ;
• one portion to the Construction Manager for archive storage; and
• one portion for Geosynthetic CQC Laboratory testing.

8.8.6.4 F i e l d Tes t ing
The test s trips shall be tested in the f i e l d , for peel adhesion, using a gauged

tensiometer. In addit ion to meeting the strength requirements outlined in A p p e n d i x C,
all specimens shall exhibit a F i l m Tear Bond and shall not f a i l in the weld. If any f i e l d
test sample f a i l s to meet these requirements, the destructive sample has f a i l e d .

The Field Technician will witness all f i e l d tests and mark all samples and portions
with their number. The Field Technician will also log the date, number of seaming unit,
seaming technician ident i f i ca t ion, destructive sampling, and pass or fa i l description.
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8.8.6.5 Geosynthetic CQC Laboratory T e s t i n g
Destructive test samples will be tested by the Geosynthetic CQC Laboratory. The

minimum acceptable values to be obtained in these tests are presented in A p p e n d i x C.
At least f iv e specimens will be tested for each test method. Specimens will be selected
alternately by test from the samples (i.e., peel, shear, peel , shear). Both the inside and
outside tracks of the double track fus ion seams will be tested for peel adhesion. A
passing test shall meet the minimum required values in at least four out of f i v e
specimens.

The Resident Engineer will review laboratory test results as soon as they become
available, and make appropriate recommendations to the Construction Manager.

8.8.6.6 Procedures for Destructive Test Fai lure
The f o l l o w i n g procedures shall a p p l y whenever a sample f a i l s a destructive test,

whether that test was conducted in the f i e l d or by the Geosynthetic CQC Laboratory.
The F i e l d Technician will monitor that the Geosynthetics Ins ta l l e r f o l l o w one of two
options:

• Option 1 - The Geosynthetics I n s t a l l e r can reconstruct the seam (e.g., remove
the old seam and reseam) between any two passed destructive test locations; or

• Option 2 - The Geosynthetics I n s t a l l e r can trace the we lding path to an
intermediate location a minimum of 10 ft (3.05 m) from the point of the f a i l e d
test in each direction and take a small sample for an additional f i e l d testing in
accordance with the destructive test procedure at each location. If these
additional i solation samples pass the f i e l d test, then f u l l laboratory samples are
taken at both locations. If these laboratory samples meet the s p e c i f i e d strength
criteria, then the seam is reconstructed between these locations. If either sample
f a i l s , then the process is repeated to establish the zone in which the seam should
be reconstructed.
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All f a i l e d seams must be bounded by two locations from which samples passing
laboratory destructive tests have been taken. In cases exceeding 150 ft (45.72 m) of
reconstructed seam, a sample taken from the zone in which the seam has been
reconstructed must pass destructive testing. Repairs shall be made in accordance with
this Section. The F i e l d Technician will document all actions taken in conjunction with
destructive test fai lures .

8.9 Defec t s and Repairs
8.9.1 I d e n t i f i c a t i o n

All seams and non-seam areas of the geomembrane shall be examined by the F i e l d
Technician for id en t i f i ca t i on of d e f e c t s , holes, blis ters, undispersed raw materials and
any sign of contamination by f or e ign matter. Because light r e f l e c t ed by the
geomembrane he lp s to detect d e f e c t s , the surface of the geomembrane shall be clean by
the Geosynthetics I n s t a l l e r prior to the time of examination. The F i e l d Technician will
require the geomembrane surface to be broomed or washed by the Contractor if the
amount of dust or mud inhibits examination.

8.9.2 Repair Procedures
Any portion of the geomembrane exhibiting a f l a w , or f a i l i n g a destructive or

nondestructive test, shall be repaired by the Geosynthetics I n s t a l l e r in accordance with
Sect ion 02277 of the construction spe c i f i ca t i on s . Several procedures exist for the repair
of these areas. The f inal decision as to the appropriate repair procedure shall be agreed
upon between the Contractor and Resident Engineer.

8.9.3 Ver i f i ca t i on of Repairs
Each repair will be numbered and logged. Each repair shall be non-destructively

tested using approved methods. Repairs which pass the non-destructive test shall be
taken as an indication of an adequate repair. Large caps may be of s u f f i c i e n t extent to
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q- require destructive test sampling, at the discretion of the Resident Engineer. The F i e l d

| Technician will observe all non-destructive testing of repairs and will record the number
of each repair, date, and test outcome.T
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T A B L E 8-1
GEOMEMBRANE C O N F O R M A N C E

T E S T I N G F R E Q U E N C I E S

T E S T N A M E T E S T M E T H O D M I N I M U M T E S T I N G
F R E Q U E N C Y

Thickness

S p e c i f i c Gravity

T e n s i l e Strength at Y i e l d
T e n s i l e Strength at Break
Elongation at Y i e l d
Elongation at Break
Tear Resistance
Carbon Black Content
Carbon Dispersion

A S T M D 7 5 1

ASTMD 792 Method A
o r A S T M D 1 5 0 5
ASTM D 638
ASTM D 638
ASTM D 638
ASTM D 638
ASTM D 1004
ASTM D 1603
ASTM D 5596

1 test per 100,000 ft2

1 test per 100,000 ft2

1 test per 100,000f t 2

1 test per 100,000f t 2

1 test per 100,000f t 2

1 test per 100,000f t 2

1 test per 100,000ft 2

1 test per 100,000 ft2

1 test per 100,000ft 2
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TABLE 8-2
G E O M E M B R A N E S E A M

T E S T I N G R E Q U I R E M E N T S

T E S T N A M E T E S T M E T H O D M I N I M U M T E S T I N G
F R E Q U E N C Y

Destructive Seam Tes t ing A S T M D 4 4 3 7 1 test per 500 ft of seam length
(average)

Shear Strength
fus ion
extrusion

A S T M D 4 4 3 7
ASTM D 4437

1 test per 500 ft of seam length
(average)

Peel Adhesion
F T B(D
fus ion
extrusion

ASTM D 4437
ASTM D 4437

1 test per 500 ft of seam length
(average)

Vacuum Tes t ing 100 percent of extrusion welded
seams

Air Pressure T e s t i n g 100 percent of double fu s i on
seams

Note: ( 1 ) F i l m Tear Bond
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9 . G E O T E X T I L E , G E O C O M P O S I T E , A N D GEOGRID C O N S T R U C T I O N
Q U A L I T Y C O N T R O L A N D A S S U R A N C E

9.1 Introduc t ion
The Geosynthetic CQC Laboratory will perform conformance testing on the

geotexti le s , geocomposite, and geogrid. The F i e l d Technician will monitor the
instal lat ion of geotext i le s , geocomposites, and geogrids. These activities will be
performed in accordance with Sections 02278, 02279, and 02280 of the construction
spe c i f i ca t i ons and this CQA Plan. The testing used to evaluate the conformance of the
geotextiles, geocomposites, and geogrids with the requirements of the construction
s p e c i f i ca t i on s shall be performed by the Geosynthetic CQC Laboratory in accordance
with the current versions of the ASTM or other a p p l i c a b l e test procedure indicated in
T a b l e 9-1.

9.2 Related Proj e c t S p e c i f i c a t i o n s
The Contractor shall comply with Sections 02278, 02279, and 02280 of the

construction spec i f i cat ions . These Sections shall be referenced for s p e c i f i c de tai l s of the
geotex t i l e , geocomposite, and geogrid material properties, manufacturing CQC, and
in s ta l la t i on requirements.

9.3 Geotex t i l e s
Geotex t i l e cushion and separator to be placed beneath riprap and the f inal access

road shall be 16 oz (450 g) needlepunched nonwoven material currently available on-
site as discussed in Section 02278 of the construction speci f icat ions. Geotex t i l e f i l t e r
material used in the sumps at the gas co l l ec t ion system vents and in the consolidation
water co l l ec t ion trenches and sumps shall be of the same material.
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9.3.1 Transpor ta t i on , H a n d l i n g and Storage
The F i e l d Technician will monitor the transportation, handling, and storage of the

geotext i l e s on-site. The Construction Manager shall designate a geotext i le storage
location such that on-site transportation and handling are optimized. During
transportation, handling, and storage, the Contractor shall protect the geo t ex t i l e from
ultraviolet l ight exposure, precipi tat ion or other inundation, mud, dirt, dust, puncture,
cutting or any other damaging or deleterious conditions.

H a n d l i n g of the geotext i le ro l l s shall be performed in a competent manner such that
damage does not occur to the geotex t i l e nor to its protective wrapping. Roll s of
geo t ex t i l e shall not be stacked upon one another to the extent that deformation of the
core occurs or to the point where access ibil i ty can cause damage in handling. Protective
wrappings shall be removed less than one hour prior to unroll ing the geotexti le. A f t e r
unroll ing, a geotext i l e shall not be exposed to ultraviolet l ight for more than 10 calendar
days, unless otherwise sp e c i f i ed by the Construction Manager.

The Contractor, Geosynthetics I n s t a l l e r , and F i e l d Technician will conduct an
inspection of the ro l l s for d e f e c t s and damage. Thi s inspection shall be conducted
without unrolling the materials unless d e f e c t s or damages are found or suspected. The
F i e l d Technician w i l l i n d i c a t e to the Resident Engineer:

• rol l s , or portions thereof , which should be rejected and removed from the site
because they have severe f l a w s ; and

• ro l l s which include minor repairable f laws .
The F i e l d Technician will also monitor that equipment used to handle the

geotext i l e s on-site is adequate and does not pose any risk of damage to the geo tex t i l e s
when used properly.
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9.3.2 Conformance T e s t i n g
Conformance test ing of the 16 oz (45 Og) needlepunched nonwoven material

currently available on-site will not be required. M a n u f a c t u r e r ' s data on this material is
not available. The location of placement of the geotext i le is considered to be a non-
critical applicat ion. However, if additional material is required from an o f f - s i t e source,
m a n u f a c t u r e r ' s QA test reports shall be submitted to the Resident Engineer for each roll
delivered to the site. Additional CQC testing will be at the discretion of the Resident
Engineer.

9.3.3 Placement
The F i e l d Technician will monitor the placement of all geotext i le s to ensure they

are not damaged in any way, and that they are placed in accordance with Section 02278
of the construction spec i f i ca t ions .

9.3.4 Seams and Overlaps
The geotext i l e s will be continuously overlapped as s p e c i f i e d in Sec t ion 02278 of

the construction spec i f i cat ions . At a minimum, Contractor shall continuously overlap a
minimum of 6 in. (152.4mm) and sew f i l t e r and cushion geotex t i l e s using a "single
prayer" seam.

9.3.5 Repair
The F i e l d Technician will v er i fy that any holes or tears in the geo t ex t i l e are

repaired. The geotext i le patches shall be made of the same geotext i le , cut and placed as
s p e c i f i e d in Section 02278 of the construction spec i f i ca t ions . The F i e l d Technician will
observe all repairs and ensure that .any non-compliance with the construction
s p e c i f i ca t i on s is corrected.
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9.3.6 Placement of Soi l Material s
The F i e l d Technician will monitor the C o n t r a c t o r ' s placement of all earthwork

materials (soil , aggregate, and riprap) located on top of a geotexti le in accordance with
Section 02278 of the construction spec i f i cat ions , to verify:

• that no damage occurs to the geotext i l e;
• that no s h i f t i n g of the geotext i le from its intended position occurs and

underlying materials are not exposed or damaged; and
• that excess tensile stress does not occur in the geotextile.
Contractor shall not drive direc t ly on the geotex t i l e and shall only use equipment

that meets the ground pressure requirements of Sect ion 02278 of the construction
spec i f i ca t ions .

9.4 Geocomposi te s
Both one-sided and two-sided geocomposites will be used in the construction of the

RRD. One-sided geocomposites, with the geonet component fac ing down, will be
placed over the geomembrane component of the final cap. Two-sided geocomposite
shall be ins tal led for the gas venting layer and any other locations where the
geocomposite will be placed on the soil. Both types of geocomposite supp l i ed shall
have propertie s that conform to the requirements sp e c i f i ed in A p p e n d i x D and shall be
sampled and tested as directed in the construction spec i f i ca t ions Sect ion 02279 and at
the frequencies l i s ted in T a b l e 9-1 of this CQA Plan.

9.4.1 Transpor ta t i on , H a n d l i n g and Storage
The geocomposite manufacturer shall s u p p l y geocomposites in ro l l s wrapped in

relat ively impermeable, opaque coverings to the site at least 14 calendar days prior to
planned deployment to allow the Resident Engineer adequate time to perform
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conformance testing. The ro l l s will be marked according to ASTM D 4873 with the
f o l l o w i n g information:

• m a n u f a c t u r e r ' s name;
• product ident i f i ca t ion;
• lot or batch number;
• roll number; and
• roll dimensions.
The F i e l d Technician will monitor the transportation, handling, and storage of the

geocomposites on-site. The Construction Manger shall designate a geocomposite
storage location such that on-site transportation and handling are optimized. During
transportation, handling, and storage, the Contractor shall protect the geocomposite
from ultraviolet l ight exposure, precipi tat ion or other inundation, mud, dirt, dust,
puncture, cutting or any other damaging or deleterious conditions.

H a n d l i n g of the geocomposite ro l l s shall be performed in a competent manner such
that damage does not occur to the geocomposite nor to its protective wrapping. Roll s of
geocomposite shall not be stacked upon one another to the extent that de formation of
the core occurs or to the point where acces s ibi l i ty can cause damage in handling.
Furthermore, geocomposite ro l l s shall be stacked in such a way that access for
conformance sampling is possible. Protective wrappings shall be removed less than one
hour prior to unroll ing the geotext i le . A f t e r unrolling, a geocomposite shall not be
exposed to ultraviolet l ight for more than 14 calendar days, unless otherwise s p e c i f i e d
by the Construction Manager.

Upon delivery at the site, the Contractor, Geosynthetics Ins ta l l er , and F i e l d
Technician shall conduct an inspection of the ro l l s for d e f e c t s and damage. T h i s
inspection shall be conducted without unrolling the materials unless d e f e c t s or damages
are found or suspected. The F i e l d Technician will indicate to the Resident Engineer:
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• roll s , or portions thereof, which should be rejected and removed from the site
because they have severe f l a w s ; and

• roll s which include minor repairable f laws .
The F i e l d Technician will also veri fy that equipment used to handle the

geocomposites on-site is adequate and does not pose any risk of damage to the
geocomposites when used properly.

9.4.2 Conformance T e s t i n g
9.4.2.1 S a m p l i n g Procedures

S a m p l e s will be taken across the entire width of the roll and shall not include the
f ir s t 3 ft (0.91 m). Unles s otherwise s p e c i f i e d , samples shall be 3 ft (0.91 m) long by
the roll width. The required minimum geocomposite conformance sampling
frequencies are provided in T a b l e 9-1. The F i e l d Technician will mark the machine
direction on the samples with an arrow and a f f i x a label , tag, or otherwise mark each
sample with the f o l l o w i n g information:

• date sampled;
• projec t number;
• l o t / b a t c h number and roll number;
• conformance sample number; and
• CQC personnel id en t i f i ca t i on .
The geocomposite ro l l s which are sampled shall be immediately rewrapped in their

protective coverings to the sa t i s fac t i on of the F i e l d Technician or Resident Engineer.
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9.4.2.2 Tes t ing Procedure
Conformance test ing of the geocomposite materials delivered to the site will be

conducted to ensure compliance with both the construction speci f ications and the
m a n u f a c t u r e r ' s list of minimum average roll values. As a minimum, the geocomposite
conformance test procedures li s ted in T a b l e 9-1 shall be performed by the Geosynthetic
CQC Laboratory to demonstrate that its properties conform to those listed in
T a b l e 02279-1 in A p p e n d i x D.

9.4.2.3 Test Results
All conformance test results will be reviewed, accepted, and reported by the

Resident Engineer before deployment of the geocomposite. Any non-conformance of
the m a t e r i a l ' s physical propertie s with the requirements of the pro j e c t sp e c i f i ca t i on s
shall be reported to the Construction Manager. In all cases, the test results shall meet,
or exceed, the property values listed in A p p e n d i x D.

9.4.2.4 Conformance Test Failure
In the case of f a i l i n g test results, the Contractor may request that another sample

from the f a i l i n g roll be retested by the Geosynthetic CQC Laboratory with the
m a n u f a c t u r e r ' s technical representative present during the test procedure. If the retest
f a i l s or if the option to retest is not exercised, then two isolation conformance samples
will be obtained by the F i e l d Technician. These i solation samples will be taken from
rol l s , which have been determined by correlation with the m a n u f a c t u r e r ' s roll number,
to have been manufactured prior to and a f t e r the f a i l i n g roll. T h i s method for choosing
isolation ro l l s for testing should continue until passing tests are achieved. All ro l l s
which f a l l numerically between the passing roll numbers shall be rejected by the
Construction Manager. The F i e l d Technician will ver i fy that the Contractor has
replaced all rejected rolls. The F i e l d Technician will document all actions taken in
conjunction with geocomposite conformance failures .
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9.4.3 Placement
The F i e l d Technician will monitor the placement of all geocomposites to ensure

they are not damaged in any way and that they are placed according to Section 02279 of
the construction speci f icat ions.

9.4.4 Seams and Overlaps
The geotex t i l e and geonet components of the geocomposite will be secured or

seamed to the like component at overlaps according to Sect ion 02279 of the
construction speci f icat ions.

9.4.5 Repair
The F i e l d Technician will ver i fy that any holes or tears in the geocomposite are

repaired. The geocomposite patch shall be cut and placed as sp e c i f i ed in Section 02279
of the Construction Spec i f i ca t ions . The F i e l d Technician will observe all repairs and
ensure that any non-compliance with the construction spe c i f i ca t i on s is corrected.

9.4.6 Placement of Soi l Material s
The F i e l d Technician will monitor the C o n t r a c t o r ' s placement of all soil materials

on top of geocomposite in accordance with Section 02279 of the construction
s p e c i f i ca t i on s , to verify:

• that no damage occurs to the geo t ex t i l e;
• that no s h i f t i n g of the geotex t i l e from its intended posi t ion occurs and

underlying materials are not exposed or damaged; and
• that excess tensile stress does not occur in the geotextile.
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Contractor shall only use equipment that meets the ground pressure requirements
s p e c i f i e d in Section 02279 of the construction spec i f i ca t ions in areas where a
geocomposite or geomembrane has been installed.

9.5 Geogrids
9.5.1 Introduc t ion

Geogrid material will be installed during the construction of the final access road
on the cap. The material will be a Tensar BX1200 biaxial geogrid, manufactured by
The Tensar Corporation. An alternate material may be used if the short-term tensile
modules yield strength and junction strength is at least 80 percent of the values for
BX1200 geogrid. Aperture dimensions for an alternative product shall be within +/- 20
percent of the aperture dimensions of the BX1200 geogrid. M a n u f a c t u r e r ' s QC test
reports shall be submitted to the Resident Engineer for each roll delivered to the site.
The need to perform CQA testing of the geogrid material will be at the discretion of the
Resident Engineer. The need for additional testing will be based on the visual
appearance of the material and if any d e f e c t s are observed in the material. The testing
spe c i f i ca t i ons for the geogrid material will be based on the latest version of the average
minimum roll values for the BX1200 material published by the manufacturer.

Geogrid material for use in s o f t - s p o t s tabil ization shall be Tensar UX1700 uniaxial
geogrid that is currently available on-site. No conformance testing will be required for
use of this material. However, if additional material is required from an o f f - s i t e source,
m a n u f a c t u r e r ' s QC test reports shall be submitted to the Resident Engineer for each roll
delivered to the site. Addi t i ona l CQA test ing will be at the discretion of the Resident
Engineer. The testing sp e c i f i ca t i on s for the geogrid material will be based on the latest
version of the average minimum roll values for the UX1700 material published by the
manufacturer.
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rr 9.5.2 Related Project S p e c i f i c a t i o n s

The Contractor shall comply with Section 02280 of the construction spe c i f i ca t i ons
T and the construction drawings for the product requirements and placement.
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T A B L E 9-1
G E O C O M P O S I T E C O N F O R M A N C E

T E S T I N G R E Q U I R E M E N T S
T E S T N A M E T E S T M E T H O D M I N I M U M T E S T I N G

F R E Q U E N C Y
Geonet Component:
Resin Density0*
Carbon Black Content
Thickness
Weight per Square Foot

A S T M D 1 5 0 5
ASTM D 1063
A S T M D 5 1 9 9
ASTM D 2776

(option C )

•
100,000ft 2

100,000 ft2

100,000 ft2

100,000 ft2

Geotextile Component:
Mass per Unit Area ASTM D 5261 100,000 ft2

G e o t e x t i l e F i l t e r Requirements
Apparent Opening Size ASTM D 4751 1 per lot
H y d r a u l i c Conduc t iv i ty ASTM D 4491 1 per lot
Mechanical Requirements
Grab Streng th ASTM D 4632(2) 1 per 100,000 ft 2

Tear Strength ASTM D 4533 1 per 100,000 ft2

Puncture Strength ASTM D 4833 1 per 100,000 ft2

Burst Strength ASTM D 3786 1 per 100,000 ft2

Geocomposite Drainage Layer:
Transmis s iv i ty (one-sided) A S T M D 4 7 1 6 ( 3 ) 1 per lo t
Transmi s s iv i ty (two-s ided) ASTM D 4716( 3 ) 1 per lot
Peel Str eng th ASTM D 904 . 1 per 100,000ft 2

Notes: 1. The densi ty of the net resin shall not exceed that of the underlying geomembrane.
2. Minimum values measured in machine and cross machine directions with 1 in. (25.4 mm) c lamp on

Constant Rate of Extension ( C R E ) machine.
3 . Transmis s iv i ty shall b e measured using water a t 6 8 ° F ( 2 0 ° C ) ± 5 ° F ( 3 ° C ) with a hydraulic gradient

of not more than 0.1 under a c o n f i n i n g pressure of 150 to 250 pounds per square foot (lb/sf). The
geocomposite shall be p lac ed in a t e s t ing device between a smooth geomembrane liner and anoverlying soil b edd ing layer. Measurements shall be taken one hour a f t e r a p p l i c a t i o n of conf in ingpressure.
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10 . GAS VENTING SYSTEM
10.1 Components

The F i e l d Technician will veri fy that the materials used in the construction of the
gas venting system conform to the construction drawings and Section 02717 of the
construction speci f ications. The F i e l d Technician will veri fy that the geotext i le ,
geocomposite, and aggregate used in construction of the gas venting system is placed
and conformance tested in accordance with the construction spec i f i ca t ions and this CQA
Plan.

10.2 Conformance T e s t i n g
The Contractor shall submit m a n u f a c t u r e r ' s information and QC reports for all

materials used in the construction of the gas venting system as required in
Section 02717 of the construction spe c i f i ca t i ons . Conformance testing of the materials
will not be required unless the Resident Engineer believes that the material supp l i ed to
the site may not meet the performance requirements or material requirements of the
projec t . The type of testing and frequency will be at the sole discretion of the Resident
Engineer.

The F i e l d Technician will v i sual ly review the materials delivered to the site for
conformance with the pro j e c t spec i f i ca t ions . Observations and measurements may
include:

• diameter of p ip e;
• wall thickness of p ip e;
• length of p i p e ; and
• location and diameter of perforations.
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10.3 I n s t a l l a t i o n
The F i e l d Technician will monitor the installation of all elements of the gas vents

and gas collection system, including placement of geotextile, aggregate, vent pipe ,
geomembrane boot, penetration details , and other miscellaneous items as s p e c i f i e d in
Section 02717 of the construction spec i f i cat ions and as shown on the construction
drawings. The Contractor and F i e l d Technician will examine the p ip e s and f i t t i n g s
before installation to ensure de f e c t ive components are not incorporated and the inside of
the p ip e s and f i t t i n g s are free of dirt and debris. The F i e l d Technician will ver i fy that
the Contractor has installed the f o l l o w i n g items:

• wire screen at the open ends of the riser pipe;
• all j o i n t s in the riser p ip e are intact;
• gravel b a c k f i l l has been placed to the depth indicated on the construction

drawings;
• no damage has occurred to the liner system during ins tal lat ion of the gas vents;
• gas riser penetrations through the geomembrane are sealed with an approved

sealing method as shown on the construction drawings; and
• the pre-cast concrete manhole sections are ins tal led level and b a c k f i l l e d with

gas vent aggregate.

10.4 Repair
The F i e l d Technician will monitor any repairs to the gas vents or gas col lect ion

system and ensure that any non-compliance with the construction documents is
corrected.
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1 1 . EROSION C O N T R O L C O N S T R U C T I O N Q U A L I T Y A S S U R A N C E
11.1 Introduc t ion

The F i e l d Technician will monitor the instal lat ion and construction of all erosion
control measures including erosion and sediment control, site clearing and grubbing,
and revegetation as required by Sections 02290, 02110 and 02930, respectively, of the
construction spec i f i ca t ions and this CQA Plan.

11.2 Related Projec t S p e c i f i c a t i o n s
The Contractor shall comply with Sections 02290, 02110, and 02930 of the

construction spec i f i ca t ions . These sp e c i f i ca t i on s shall be referenced for s p e c i f i c detai l s
regarding the requirements for all erosion control construction and installation.

11.3 Erosion and Sediment Control
The F i e l d Technician will ver i fy that the Contractor is using the appropriate type of

silt f enc ing for the construction area and that all f enc ing is being placed according to the
construction drawings and Sect ion 02290 of the construction spec i f i cat ions . Silt
f enc ing shall be provided at locations shown on the Constructions Drawings, locations
where surface water leaves the work area, other locations of ground disturbance, and
other locations i d e n t i f i e d by the Resident Engineer or Construction Manager.

11.3.1 Silt Fenc ing in Areas S u b j e c t to I n u n d a t i o n
11.3.1.1 Components

The silt fence fabric may be either woven or nonwoven fabric as spec i f i ed in
Sect ion 02290 of the construction spec i f i ca t ions .
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The silt fence fabric shall conform to the tests and spe c i f i ca t i on s as outlined in
T a b l e 11-1.

The F i e l d Technician will veri fy that the fence posts are a minimum of 5 ft (1.52 m)
in length and of sound quality hardwood with a nominal cross sectional area of 2 x 2 in.
(50.8 m). Wire f enc ing shall be a minimum of 14-1/4-gage welded wire fabric with a
maximum of 6-in. (152.4mm) mesh openings, or as approved by the Construction
Manager.

11.3.1.2 Ins ta l la t i on
The F i e l d Technician will ver i fy the Contractor installed the silt f enc ing proper ly as

sp e c i f i ed in Section 02290 of the construction spec i f i ca t ions . The F i e l d Technician will
veri fy that the fence posts are installed a maximum of 4 ft (1.22 m) apart and the toe of
the silt fence shall be buried a minimum of 6 in. (152.4 mm) below the ground surface.

11.3.2 S i l t F e n c i n g in Areas Not S u b j e c t to Inundat ion
The F i e l d Technician will veri fy that all materials and methods conform to the

requirements found in the TDOT, Design Division (Roadway), Standard Sheets and
Design Details, Sheet EC(l)-93.

1133 S i l t Fenc ing With in Removal Areas
The Contractor shall provide other Resident Engineering controls as necessary to

prevent waste migration into clean areas during waste removal activities.

113.4 Erosion Control During Construction
The F i e l d Technician will v er i fy that s u f f i c i e n t precautions have been taken during

construction to limit the run-off of p o l l u t i n g substances such as s i l t , clay, wastes, f u e l s ,
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and oils from the work area. Contractor shall take special precautions in the use of
construction equipment to prevent operations which promote erosion. The F i e l d
Technician will veri fy that the Contractor removes accumulated silt and debris depos i t s
when they reach approximately one half the height of the fence. Silt fence fabric shall
be replaced if damaged during construction.

11.3.5 Erosion Control F o l l o w i n g Comple t ion of Cap
The F i e l d Technician will veri fy that the Contractor has installed TDOT pre-

fabricated s i l t - f ence along the perimeter of all revegetated areas. The F i e l d Technician
will veri fy that the contractor is removing accumulated silt from behind the fences until
an adequate stand of grass is established. The silt fence shall be disposed o f f - s i t e when
an adequate stand of grass has been established according to the Construction Manager.

11.4 S i t e Clearing and Grubbing
The F i e l d Technician will veri fy that all erosion and sediment controls have been

instal led in the relevant areas shown on the construction drawings prior to any clearing
and grubbing. The F i e l d Technician will monitor the Contractor to ensure clearing and
grubbing operations are performed in a manner that limits disturbance of Pond A, the
North Marsh Area, the drainage channel, and the surrounding areas in accordance with
the construction drawings and Sect ion 02110 of the construction spec i f i cat ions .

11.5 Revegetation
11.5.1 Components

The F i e l d Technician will v er i fy the materials used for revegetation to conform to
the f o l l o w i n g requirements.

GE3913-528/GA960836.DOC 11-3 97.02.27
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j to the seed mix shall be approved by the Construction Manager;r

rrrr

GeoSynte c Consultants

f e r t i l i z er materials and appl i ca t ion methods shall meet the requirements of
TDOT Standard S p e c i f i c a t i o n s , Item 166;
seed mixes and appl i cat ion methods shall meet the requirements of the TDOT
Standard S p e c i f i c a t i o n s Item 164; areas not suitable to seed shall be straw

• agricultural lime material and appl i ca t i on methods shall meet those provided by
the local S o i l Conservation Service o f f i c e ;

• mulch material and applicat ion methods shall meet those given in the TDOT
Standard S p e c i f i c a t i o n s , Item 164; and

• contractor shall use clean, potable water.

11.5.2 I n s t a l l a t i o n
The F i e l d Technician will ver i fy that the installation of the revegetation is done

according to Section 02930 of the construction spec i f i cat ions . The F i e l d Technician
will veri fy that all washouts are regraded and reseeded.
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T A B L E 11-1
S I L T F E N C E F A B R I C T E S T I N G C R I T E R I A

T E S T N A M E T E S T M E T H O D U N I T S S P E C I F I C A T I O N
L I M I T S

Grab T e n s i l e Strength
T e n s i l e Elongation
T e n s i l e Elongation
Burst Strength
Puncture Strength
F l o w Rate
Apparent Opening Size
(U.S. Standard Siev e)
Ultravio l e t Radiation S t a b i l i t y

ASTM D 4632
ASTM D 4632
ASTM D 4632
ASTM D 3786
ASTM D 4833
ASTM D 4491
ASTM D 4751
ASTM D 4355

Ibs (min)
%(min)
% (max)
psi (min)
Ibs (min)

g p m / s q f t (min)
-
%

90
15

115
175
60
25

30 - 100
80
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1 2 . W A S T E W A T E R T R E A T M E N T Q U A L I T Y A S S U R A N C E
12.1 Introduc t i on

The F i e l d Technician will monitor the construction of the wastewater management
system and consolidation water collection system as required by Sections 02675 and
13070 of the construction spec i f i ca t ions and this CQA Plan. The Construction Manager
will monitor the operation of the wastewater treatment p lant , sample analysis and
review the data packages submitted by the Contractor.

12.2 Related Pro j e c t Sections
The Contractor shall comply with Sections 02675 and 13070 of the construction

spec i f i cat ions . These spec i f i ca t ions shall be referenced for s p e c i f i c de ta i l s regarding the
requirements for all general construction activities and operations concerning
Wastewater Treatment Quality Assurance.

12.3 Wastewater Management System
12.3.1 Components

The F i e l d Technician will veri fy that the materials used in the construction of the
wastewater management system complies with Section 02675 of the construction
specifications. The wastewater management system components include, but are not
limited to the f o l l o w i n g :

• collec t ion and conveyance system including all p ipe s , pumps, valves, controls,
tanks, treatment units, d i sposable items, and f i l t e r s ;

• equalization tank;
• automatic sampling device connected to the discharge line; and
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• existing wastewater treatment system.
The Contractor may use the existing wastewater treatment system subject to the

f o l l o w i n g conditions:
• Contractor shall evaluate the exist ing system to ensure that it is adequate for the

purpose intended;
• Contractor shall n o t i f y the Construction Manager of any d e f e c t s or damage to

Y the existing system;
• existing system shall be returned to its original condition if modi f i ca t ions are to

be made;
-~ • all carbon absorbers or f i l t e r s shall be regenerated or replaced at the complet ion
| of the work; andr • any items damaged by the Contractor shall be repaired or replaced.

f 12.3.2 CQC T e s t i n g
The Contractor shall veri fy that the designed wastewater treatment system is

T" capable of handling brackish water without f o u l i n g of the system. The Contractor shall
sample the treated wastewater and submit the samples to the Wastewater CQCr Laboratory for analysis. The Contractor shall ver i fy that the treated wastewater has
constituents less than the l imi t s s p e c i f i e d in T a b l e 12-1. The Contractor shall also
ver i fy that the air emissions from any treatment system component shall be controlled

T" such that the action level s for the site are not exceeded as outlined in the Revised Air
' Monitoring Plan for Final Remediation.

12.3.3 System S t a r t - U p
The F i e l d Technician shall monitor the wastewater treatment system shakedown

and veri fy system performance as sp e c i f i ed in Section 02675 of the constructionr GE3913-528/GA960836.DOC 12-2 97.02.27

r



rrrr
rrrrrrrrrrrrr

GeoSyntec Consul tants

speci f ications. Constituents in treated wastewater shall meet the criteria listed in
Table 12-1 and the frequency of wastewater and CQC sample co l l e c t ion is summarized
in T a b l e s 12-2 and 12-3, respectively.

12.3.4 System Operation
During the wastewater treatment system operation, the Construction Manager shall

veri fy that the treated wastewater is sampled by the Contractor at least once per week or
once per discharge. The samples shall be analyzed by the Wastewater CQC Laboratory
for constituents listed in the T a b l e 12-1. Analytical results shall be submitted to the
Construction Manager within three working days of sample collect ion, together with a
c er t i f i ca t e that treatment standards have been attained. If the sample does not meet
treatment standards, the Contractor shall immediately implement a contingency plan
that includes the f o l l o w i n g as a minimum:

• immediately cease discharge and recirculate 100 percent of f l o w back to the
equalization tank;

• investigate the problem and take corrective action; and
• f o l l o w i n g corrective action, implement system start-up procedures as described

in Sect ion 02675 of the construction spe c i f i ca t i ons .
The Contractor-shall submit complete CQC packages, as s p e c i f i e d in the QAPP, to

the Construction Manager within 21 calendar days of sample collection. The Contractor
shall validate the data and summarize the results in a manner that is reportable to EPA
(i.e., providing a summary table of results which includes sample results compared to
criteria, a recommendation to discharge or not discharge water, sample dates and
numbers, description of source of water treated, and what type of sample was co l l e c t ed ,
etc.). The Construction Manager shall ver i fy that the wastewater management system is
operated by suitably qual i f i ed personnel.

GE3913-528/GA960836.DOC 12-3 97.02.27



GeoSyntec Consultants

12.4 Conso l idat ion Water Collec t ion System
12.4.1 Components

The F i e l d Technician will veri fy that the components used are in accordance with
the construction drawings and Section 13070 of construction spec i f i cat ions .

12.4.2 CQC Assurance
Upon delivery of the consolidation water collection system components to the site,

the F i e l d Technician will inspect the materials to determine if any are damaged or
defec t ive . Damaged or de f e c t iv e materials will be rejected and replaced with new
materials. Pipes will be checked to veri fy that they have been marked with the
m a n u f a c t u r e r ' s i d e n t i f i c a t i o n symbol, size, date of manufacture, and other a p p l i c a b l e
product information.

The F i e l d Technician will ver i fy the earthwork construction for the trenches is
performed in accordance with Sect ion 02200 of the construction spe c i f i ca t i on s and
drawings. In particular, the F i e l d Technician will check that placement of the back f i l l is
done in a manner as to not damage the p ipe s or geotextile. The F i e l d Technician will
also observe that at the completion of the placement of the b a c k f i l l , the geotex t i l e fabric
is overlapped across the entire width of the trench and that s u f f i c i e n t general fill is
placed to hold the geo t ex t i l e in place.

12.4.3 I n s t a l l a t i o n
12.4.3.1 Geotex t i l e

The F i e l d Technician will ver i fy that the geotex t i l e is ins tal led in accordance with
Section 02278 of the construction sp e c i f i ca t i on s and the f o l l o w i n g :

• veri fy the surface to receive the geo t ex t i l e is free of l i t t er and sharp protrusions;

GE3913-528/GA960836.DOC 12-4 97.02.27



rrrrrrrrrrrrrr
rrr

GeoSyntec Consultants

• the geotext i le is placed in the bottom and the sides of the p ipe trench as shown
in the construction drawings; and

• confirm that the overlaps of adjacent roll s of geotext i le at the top of the
aggregate ba ck f i l l shall be approximately 2 ft (0.61 m).

12.4.3.2 Pipe
The F i e l d Technician will examine all p ipe s and f i t t i n g s before instal lat ion to

ensure that de f e c t ive materials are not incorporated and that the insides of the p ipe s and
f i t t i n g s are free of dirt and debris. The F i e l d Technician will verify that each jo in t is set
to line and grade as indicated on the construction drawings and Section 13070 of the
construction spec i f i cat ions . Whenever p ip e laying is not actively hi progress, the open
ends of the p ip ing shall be closed by a temporary p lug or cap to prevent soil and other
fore ign matter from entering the p ip ing . A f t e r each jo in t is made, the F i e l d Technician
will check that enough back fill material is placed along the p ip e to prevent movement
off line or grade; however, the p ip e shall not be covered until p ipe instal lat ion has been
approved by the F i e l d Technician or Resident Engineer.

12.4.3.3 Sump Ins ta l l a t i on
The F i e l d Technician will v er i fy that the Contractor install s the corrugated metal

p ip e as shown in the construction drawings.

12.4.4 Syst em Operation
The F i e l d Technician will v er i fy that the Contractor operates the consolidation

water co l l ec t ion system during and for 14 calendar days a f t e r the placement of the
general fill. The water levels in the sumps shall be maintained by the Contractor at or
below the PVC p ip e invert elevation by pumping the col lec ted water to the on-site
wastewater treatment system using temporary pumps and pipes. Removal of the liquid
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TABLE 12-1
W A S T E W A T E R D I S C H A R G E C R I T E R I A

rrrrrr

P O L L U T A N T C O M P O S I T E S A M P L E GRAB S A M P L E
( m g / 1 ) (mg/1)

Arsenic
Cadmium
Chromium
Lead
Mercury
Selenium
S i l v e r
Pentachlorophenol
Phenanthrene
Oil and Grease
IDS
VOC
TOC
PH

0.2
0.1
0.2
0.5
0.01
0.2
0.1
1.23
0.62

-
13,000
<1.0

15
6-9

0.4
0.2
0.4
1.0

0.02
0.4
0.2
2.60
1.32

15
15,000
<1.0

30
6-9

rrrrrrr

NOTE: A 24-hour acute whole e f f l u e n t toxicity test shall be conducted every week during which
discharge occurs. The criteria for discharge is a greater than 50 percent survival in 100 percent
e f f l u e n t concentration. Methods for analysis are provided in the Quality Assurance Project Plan
(QAPP).
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TABLE 12-2

rrrrr

F R E Q U E N C Y OF S A M P L E C O L L E C T I O N FROM THE W A S T E W A T E R
T R E A T M E N T P L A N T

BAILEY S U P E R F U N D S I T E

S C E N A R I O W W T P S A M P L E F R E Q U E N C Y
A N D T Y P E ™

Startup New Plant

Prior to Discharge from H o l d i n g New and Existing
Tanks

3 grab samples per day within an 8-hr period. Repeat
until results show criteria have been met.
One grab sample.

Continuous Discharge New and Existing 1 grab sample per week.1 (2)
1 composite sample per week. (2)

rrr*
r

NOTE: (1) This information takes precedent over information presented in the Quality Assurance
Project Plan if a conf l i c t between the two occurs.

(2) If system operates for less than one week, at least one set of samples shall be taken during
the operating period.
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TABLE 12-3
C O L L E C T I O N F R E Q U E N C Y OF CQC S A M P L E S FOR

S A M P L E S COLLECTED FROM T H E W A S T E W A T E R T R E A T M E N T P L A N T S
BAILEY S U P E R F U N D S I T E

B L A N K S
F I E L D D U P L I C A T E M S / M S D

F I E L D R I N S A T E TRIP
1 F i e l d blank per day 1 per day in each

shipping container

Note: Field blanks are
not required if sample
collected directly from
W W T P pipe p e r E P A ' s
letter dated 2 / 5 / 9 6 .

During plant startup:
1 per day
From holding tanks prior
to discharge:
1 grab dupl icate per day

During continuous
discharge:
grab samples -1 per day
composite samples - 1 per
day

During plant startup:
1 per day

For a New Plant:
From holding tanks prior to
discharge:
1 per day
During continuous discharge:
1 per sampling event. A
sampling event is de f ined as
those samples collected from
one WWTP over a continuous
discharge period.

NOTE: This information takes precedent over information presented in the Quality Assurance Project
Plan if a confl ic t between the two occurs.
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1 3 . A I R M O N I T O R I N G Q U A L I T Y A S S U R A N C E
13.1 Air Moni tor ing

The Contractor shall be responsible for performing air monitoring during the
remedial activities at the site. All air monitoring shall comply with the Revised Air
Monitoring Plan for Final Remediation (August 1996). Contractor shall be responsible
for submitting f i e l d logs for air monitoring performed to the Construction Manager on a
daily basis. These l og s will include all recordkeeping information required in Sect ion 7
of the Revised Air Monitoring Plan for Final Remediation. Documentation sampling
described in Sections 3.4 and 3.5 of the Revised Air Monitoring Plan for Final
Remediation will be performed by the Construction Manager and is not the
responsibi l i ty of the Contractor. The air monitoring p lan shall be f o l l o w e d whenever
any work involves disturbing waste material, or disturbing material that has come into
contact with waste material. Work activities in this category include, but are not limited
to the f o l l o w i n g :

• instal lat ion of the consolidation water col lec t ion trench;
• waste removal and/or relocation; and
• site grading in waste material.

13.2 Air Monitoring for Worker H e a l t h and S a f e t y Exposure
Air monitoring for worker health and s a f e t y exposure is d i f f e r e n t from the air

monitoring described in Sec t ion 13.1 of this CQA Plan and shall be performed
separately. T h i s air monitoring shall s a t i s f y the minimum requirements of the S i t e Air
Monitoring Plan, described in Sect ion 01620 of the construction spec i f i ca t ions .

GE3913-528/GA960836.DOC 13-1 97.02.27
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E L E V A T I O N ) M A T E R I A L T Y P E

.

D A T E
( d o y / m o )

.

T E S T
M E T H O D S

. .

*\
OA ID

J
N O T E S :

•do Smnc ComuLTMin ru MX 2-oi-sa. S H E E T MO._____Of.



rr
rrrrrrrrrTrTrTr

Ma
V

N U C L E A R
C PROJECT:.

L O C A T I O N :
D E S C R I P T I C

N U C L E A R (
D A T E A R R I

V

1^ GEOSYNTEC CONSULTANTS
GAUGE STANDARD COUNT LOG

B A I L E Y S U P E R F U N D S I T E
O R A N G E C O U N T Y , T E X A S

I N - R E V I S E D F I N A L R E M E D I A T I O N
^ A L i f t F u n n F i -
V F D O N S T F :

f ~\
B S S C

B A I L E Y S I T E S E T T L O R S C O M M I T T E Ev J
( A S T M D

P R n . l F P T
D A T F -
< ; F R I A ( N

2922 & ASTM D 3017)
^

wn- GE3913 TA^k- NO -610
doy mnnth 1996 y*»nr

R A T F R F P A R T S I T F r
J

r DATE
( d a y / m o )

•

V

M O I S T U R EC O U N T

•

•

D E N S I T Y
C O U N T P A S S /

F A I L

•

1

~N
QA ID

J

r DATE(day/mo)

V

M O I S T U R EC O U N T

•

.

D E N S I T Y
C O U N T P A S S /

F A I L
1

.......

........

1

v̂
OA ID

J
*GEoSiNTEC CONSULTANTS FU «X 2-i»-NCS S H E E T N t t — — — — — O F .



AJm j ^ ^ G E o S Y N T E c C O N S U L T A N T S j
F I E L D N U C L E A R M O I S T U R E / D E N S I T Y T E S T L O G ( A S T M

B S S C
B A I L E Y S I T E S E T T L O R S C O M M I T T E E

V _J
D 3017 AND ASTM D 2922)

r P R O - i F r T - B A I L E Y S U P E R F U N D S I T E ^
\ n r A T i n w - O R A N G E C O U N T Y , T E X A S
D E S C R I P T I O N :V

^ S P E C I F I C A T I O N
S O U R C F -
X COMPACTION: .
N U C L E A R G A U G EV

R E V I S E D F I N A L R E M E D I A T I O N
R E Q U I R E M E N T S

PRO.IFCT NO .: G E 3 9 1 3 TA<?K N O . : 610
H A T F - H o y month 1996 y«nr

^
U A T F R I A I T Y P F - n i l / <aiRCBADE / S U P B A S F / H A Y / O T H F R ? I I F T T H i r K M F < 3 < ; ( \ (YViF / r n U P A C T F R V

(ORCLE ONE)
M O I S T U R E R A N G E : A S T M D 698: A B C / A S T M D 1557: A B C(CIRCLE ONE)

T Y P F - M I i / * t P A D P A I i/*c C C D I A I u n r*np F A P T H D *
S~

T E S T N O . T E S T L O C A T I O N

•

. . ..................... 1 .....

PROBED E P T H /E L E V /L I F T N O .

L A B R E S U L T S
OMC
(*)

MAX DRYU N I T W T( P C F )

F I E L D T E S T R E S U L T S
F M C
(*)

W E TU N I T W T( P C F )
DRYU N I T W T( P C F )

-

P E R C E N TC O M P A C T
(*) P A S S ) F A I L

— — — 1 — — —
... . ( . . . . .

R E T E S TNO.

•

*\
QA ID

J
•CcoSvNicc CONSULTANTS nu NO.: 2-20-FMi S H E E T NO..



G E O S Y N T E C C O N S U L T A N T S B S S C
B A I L E Y S I T E S E T T L O R S C O M M I T T E E

L A B O R A T O R Y T E S T S U M M A R Y
P R O J E C T : B A I L E Y S U P E R F U N D S I T E
L O C A T I O N : O R A N G E C O U N T Y . T E X A S
D E S C R I P T I O N : R E V I S E D F I N A L R E M E D I A T I O N
S O U R C E : _____________________

P R O J E C T N O - GE3913 T A S K N n • 6 1 0
DATE: ___ day ___ month 1996 year
M A T E R I A L T Y P E : _ _ _ _ _ _ Q A ID:____

NOTE: Separa t e forms ore required for eoch material t y p e ond source. All sample s must hove o site sample number ond be recorded on the soil sample log.
r

S I T ES A M P L ENO.

V

GELS A M P L ENO.

S A M P L EM O I S T U R EC O N T E N TA S T M0 2216
(56)

G R A I N S I Z E

P A S S I N GNO. 200
S I E V EA S T MD 1140

(*)

ASTM D 422
S I E V E H Y D R .

• •

A T T E R B U R G
L I M I T S

ASTM 0 431 B

LL

(*)

PL

(*)

PI

S O I LC L A S S I F I C A T I O N
ASTM D 2487

LCH

A S T MC311

( X )

CARBOC O N T .

A S T M03042

<*)

C O M P A C T I O N
ASTM 0 698(or)ASTM D 1557

M A X .
DRY

U N I TW T .
( p c f )

OPT.
M O I S T .
C O N T .

( X )

-

P E R M E A B I L I T YASTM D 2434 (1)

(or)ASTM D 5084 <2>

DRYU N I T
W T .

( p c f )

-

M O I S T .
C O N T .
A S T MD 2216

(*)

• •

H Y D R A U L I CC O N D ' V I T Y
( c m / s e c )

P A S S /F A I L

v̂

A C U M U L .Q U A N T .
P L A C E D
A P P R O X )

(^3)

J
C O M M E N T S : — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —
NOTES: (1) HYDRAULIC CONDUCTIVITY DETERMINED AT A HYDRAULIC GRADIENT OF __.

( 2 ) H Y D R A U L I C C O N D U C T I V I T Y D E T E R M I N E D A T A N E F F E C T I V E C O N F I N I N G S T R E S S O F ,*CEoSvMicc CONSULTANTS ru NO. 2-22-1.1* S H E E T N O . . .OF.



rrrrrrrrr

\ /
G E O S Y N T E C C O N S U L T A N T S B S S C

B A I L E Y S I T E S E T T L O R S C O M M I T T E E
M A T E R I A L I N V E N T O R Y
P R O J E C T : B A I L E Y S U P E R F U N D S I T E

- O R A N G E C O U N T Y . T E X A S
D E S C R I P T I O N : R E V I S E D F I N A L R E M E D I A T I O N
P R O D U C T T Y P E : _________________

. P R O J E C T N O : _ G E 3 9 1 3 _ T A S K N O - 6 1 0

. DATE: ___ day___ month 1996 year
M A N U F A C T U R E R :

I N V E N T O R Y
D A T E( d a y / m o )

BATCH / ROLL NO.

•

O.A. CONFORMANCE
D A T ES A M P L E D( d a y / m o )

S A M P L ENO.
P A S S /
F A I L

O.C. DOCUMENTS
D A T ER E C E I V E D( d o y / m o )

D A T EC H E C K E D( d o y / m o )

•

P A S S /
F A I L

1

\̂

OA ID

J
A V G . ROLL W I D T H :
NUMBER OF ROLLS ABOVE:
C U M U L A T I V E AREA:_____

A V G . ROLL L E N G T H : _________
A C C U M U L A T I V E N U M B E R O F R O L L S : .

T O T A L N U M B E R O F C O N F O R M A N C E T E S T S : .
*GcoSwTEC CONSULTANTS ni£ MO. S H E E T



rrrrrrrrr

C E R T I F I C A T E O F A C C E P T A N C E
S U B G R A D E S U R F A C E

C INSTALLER W PROJECT ^|
N A M F - N A M F -

i nr.A-nnN.

I N S T A L L E RA U T H O R I Z E DR E P R E S E N T A T I V E :
V J v J/- 1, The under s igned, d u l y authorized representdo hereby accept the sur fac e on which the geer e s p o n s i b l e f o r m a i n t a i n i n g t h e s u i t a b i l i t y o f t h is p e c i f i c a t i o n s , (i.e.. The contractor sha l l not inss u r f a c e i s a c c ep tab l e . I n s t a l l a t i o n o f the geosyrthe subgrade .)

P R I M A R Y : D S E C O N D A R Y : D O T H E R :V

Hw. f t f ^
•synthe t i c s wi l l be i n s t a l l e d and s h a l l bes s ur fa c e , in accordance wi th the p r o j e c ti t a l l t h e g e o s y n t h e t i c s u n t i l t h e subgradei t h e t i c s w i l l be considered acc ep tance of

D
D A T E

. . . . . . . . . . . . .

V

P A N E L N O S .

. . . . . . . . . . . . . . . . .

"-

S I G N A T U R E
-

•

v

*GEOSVMTEC CONSULTANTS FEE NO. S-OZ-CAS SHEET NO..
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ĵĝ ^̂  G E O S Y N T E C C O N S U L T A N T S
V. J

r >
B 8 S C

B A I L E Y S I T E S E T T L O R S C O M M I T T E E
V J

P A N E L P L A C E M E N T L O G ( W I T H O U T T E M P E R A T U R E )
r PROJE

L O C A -
D E S C F
P R I M *

V

- n - B A I L E Y S U P E R F U N D S I T E ^
nnrj . O R A N G E C O U N T Y . T E X A S ppn..rrT N O - GE3913 T A ^ N O - 6 1 0
? l P T i n N - R E V I S E D F I N A L R E M E D I A T I O N n A T F - rinx/ m n n t h 1996
iRY: D SECONDARY: D OTHER: CI P R O n i l P . T T Y P F -

year
J

P A N E L
NO.

ŝ _____ __

BATCH / ROLL NO.

'

D A T E
( d a y / m o )

T I M E P L A C E M E N T
L O C A T I O N

C O M M E N T S

T O T A L S : ' 0

APPROX
W I D T H

( f t )

. . . .

-

APPROX
L E N G T H

( f t )
OA

I D

J
'

N O T E : ( 1 ) A P P R O X I M A T E A R E A : T H I S P A G E : ( f t 2 ) A C C U M U L A T E D : < t t a ) 1
N O T T S -^ IJ

*GEoSvNTEC CONSULTANTS rn£ wa S-W-PPA SHEET no. OF-.
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G E O S Y N T E C C O N S U L T A N T S B S S C

B A I L E Y S I T E S E T T L O R S C O M M I T T E E
TRIAL SEAM LOG - EXTRUSION ( W I T H O U T T E M P E R A T U R E )
P R O J E C T : B A I L E Y S U P E R F U N D S I T E
. n r A T i n u - O R A N G E C O U N T Y . T E X A S _ _ _ _ _ _ _ _ _ P R O J E C T K.n- GE3913 T A S K N 0 . : f i l f l .
D E S C R I P T I O N : R E V I S E D F I N A L R E M E D I A T I O N _ _ _ _ _ D A T E : ____ day___ month 1996 year
C O N T R A C T O R : _ _ _ _ _ _ _ _ _ _ _ _ _ _ T E N S I O M E T E R D E S C R I P T I O N : __________________

s~
T R I A L
S E A M

NO.

V

D A T E
( d o y / m o )

. . . . .

T I M E M A C H I N E
NO.

"

OPER
I D

0)M A T E R I A L
D E S C R I P T I O N

. . .

E X T R U S I O N
P R E H E A T

( S E T / C / F )

•

BARREL
( • C / T )

T E S T R E S U L T S
PEEL

( p p i / p s i )
S H E A R

( p p i / p s i ) P A S S ) F A I L
|

RE-T E S TNO.

•

~\
OA

I D

_J

rrr
rrrrr N O T E : ( 1 ) M A T E R I A L D E S C R I P T I O N R E F E R S T O E I T H E R S M O O T H / S M O O T H ( S / S ) ; S M O O T H / T E X T U R E D ( S / T ) ;

OR TEXTURED/TEXTURED (T/T). •
"N

J
• G E O S V N I C C C O N S U L T A N T S F U N O . SHEET NO..



\ /

G E O S Y N T E C C O N S U L T A N T S B S S C
B A I L E Y S I T E S E T T L O R S C O M M I T T E Ey \TRIAL SEAM LOG - FUSION ( W I T H O U T T E M P E R A T U R E )

P R O J E C T : B A I L E Y S U P E R F U N D S I T E
L O C A T I O N : O R A N G E C O U N T Y . T E X A S
D E S C R I P T I O N : R E V I S E D F I N A L R E M E D I A T I O N
C O N T R A C T O R : __________'.________

. P R O J E C T N O GE3913 T A S K N O - 6 1 0

.DATE: ___ doy___ month 1996 yeQr

. T E N S I O M E T E R D E S C R I P T I O N : _ _ _ _ _ _ _ _

f
T R I A L
S E A M

NO.

\_

D A T E
( d o y / m o )

T I M E M A C H I N E
NO.

OPER
ID

0)M A T E R I A L
O E S C M P T K W

F U S I O N
WEDGE

( S E V C / T )

.

M E A S U R E DSPEED( f t / m i n )

T E S T R E S U L T S
.PEEL( p p l / p s i )

I N S I D E J O U T S D E

•

S H E A R
( p p i / p s i )

P A S S /F A I L
I

• • • I " '1.

|
. . . . I . . .11........
... .|. ...
. . . . 1 . . .

11. . . . r . . .• • • ! • • •

D E T E S TNO.
• •

v̂

DA ID

• •

>

r

N O T E : ( 1 ) M A T E R I A L D E S C R I P T I O N R E F E R S T O E I T H E R S M O O T H / S M O O T H ( S / S ) : S M O O T H / T E X T U R E D ( S / T ) :
OR TEXTURED/TEXTURED (T/T).

CONSULTANTS n£ NO. 3-05-TFA SHEET NO..



PBB

UK*

Mb

Ma*

•••

•••

HV

•••

••»

*t

•M

MM

urn

•«i

'
'

«M

r 1

^ggjj^ G E O S Y N T E C C O N S U L T A N T S
v )

B S S C
B A I L E Y S I T E S E T T L O R S C O M M I T T E E

V }
P R O D U C T I O N S E A M L O G ( W I T H O U T T E M P E R A T U R E )

r PROJEC
L O C A T I C
D E S C R I F
C O N T R A
P R I M A R

V

T - B A I L E Y S U P E R F U N D S I T E ^
1 N . O R A N G E C O U N T Y . T E X A S pRn.irri N O - GE3913 T A S K N O - 6 1 0
J T I O N I - R E V I S E D F I N A L R E M E D I A T I O N H A T F - H n y mnnth 199(
.rrnp-
Y : ' D S E C O N D A R Y : D O T H E R : Q P R O D U C T

L year

T Y P F -
A

S D A T E
( d o y / m o )

. . .

^

S E A M
NO. T I M E

T O T A L < 1 )

N O T E : ( 1 ) A P P R O X I M A T E L E N G T l

APPROXL E N G T H
(«)

. . . . . .

M A C H I N E
NO.

... ...

OPERATOR
I D

. . .

L O C A T I O N
C O M M E N T S

-

OA ID

J

H : T H I S PAGE f i t ) A C C U M U L A T E D ( « ) |

*GEoStNTEC CONSULTANTS FU NO. 3-os-PSA SHEET NO..



r~

i

rt
rririiiiiiir

:lii

r i r i;—* B 8 8 C^gj^ G E O S Y N T E C C O N S U L T A N T S B A I L E Y S | T E S E T T L O R S C O M M I T T E E
^ Jv J

SEAM AND PANEL REPAIR LOCATION LOG
f P R n i p r T - B A I L E Y S U P E R F U N D S I T E " ^

mr.A-noN. O R A N G E C O U N T Y , T E X A S P R n . i F r r w r y GE3913 T A S K N O . : 6 1 0
p ^ r p i P T i n N - R E V I S E D F I N A L R E M E D I A T I O N H A T F - H n y month 1996 y*nr
r o N T R A r . T n p -
P R I M A R Y - f j S F r n K i n A R Y - f j n T H F R r Q p R O n U C T T Y P F -

' H 1 N O T C : / \1 i ccc ATUCD cine c'/^D cvkjo^i c ^ ^ OA IDiI ) au. OTMLK Slut. FOR S Y M B O L S \̂ ^̂ / ** lw

/ • • • : : : : : : : : : : : : : : : : : : : : : : : . . : : A

^ i - ^ - t - f t l - l - l - l - i - l - l - t - l - t - t l - l - l - l - t - t - t - t - r t - t ^\^/.:. .................................................................. .................................. ..\^..

............................... . . ' . . .................

: i l l i : : [ : : ; : [ : : [ : : [ i : i i : r i ; ^ ; r ; ; : i ; i ; r ; ; r ; i i ; r ; ; ; : ^
^ : : : : : : : : : : : : : : : > r : : : : : : : : : : : : : ^ ,

SEAM NO.:
PANEL NO.:
A V G P A N E L L E N G T H :
A V G P A N E L W I D T H :

^ AREA: (ft 2) „ ^
GEOSYNIEC CONSULTANTS nz na 3-07-SPR 9fSJ ^ ___ gp ___



r
r

S Y M B O L S

S 1 1 / P I 2 S E C O N D A R Y / P R I M A R Y G E O M E M B R A N EP A N E L N U M B E R
N O T - N O N D E S T R U C T I V E T E S T

VT « VACUUM TEST
AT - MR TEST

r . * — — — — — — * — — — — — — X L E A C H A T E C O L L E C T I O N P I P E
_ . _ . _ . _ . _ JOE OF SLOPE
— — — — — — — — C R E S T O F SLOPE
x x x x x x x x x x x x x x x x x x x x x x x x A N C H O R T R E N C H

— — — — — — — — — — — — — — — — E X T R U S I O N W E L D

D
o

O
D

r

CAPPED S E A M( F U S I O N )

D E S T R U C T I V E OSAMPLE (DS) /-\LOCATION "tTP - P R I M A R YS - S E C O N D A R Y

E X T R U S I O NWELD REPAIR

COUPON SAMPLEL O C A T I O N

P A T C H R E P A I RL O C A T I O N
( E X T R U S I O N )

P I P E P E N E T R A T I O N

T H I C K N E S S M E A S U R E M E N T

A D J A C E N T P A N E L R E F E R E N C E

N O T T E S T E D

( F A I L E D )
( P A S S E D )
N O T T E S T E D

N O T T E S T E D

N O T T E S T E D

N O T T E S T E D

GEOGRID
G E O N E T
G E O T E X T I L E
G E O C O M P O S T E L A Y E R

SUMP AREA

*GEoSvnTEC CONSULTANTS OLE NO. s-oe-sni



G E O S Y N T E C C O N S U L T A N T S B S S C
B A I L E Y S I T E S E T T L O R S C O M M I T T E E

REPAIR SUMMARY LOG
P R O J E C T : B A I L E Y S U P E R F U N D S I T E
L O C A T I O N : O R A N G E C O U N T Y . T E X A S
D E S C R I P T I O N : R E V I S E D F I N A L R E M E D I A T I O N
P R I M A R Y : D S E C O N D A R Y : D O T H E R :

P R O J E C T M O - GE3913 T A S K N O • 6 1 0
DATE: ___ day ___ month J 9 9 § _ y e a r
CON TRACTOR: _________________

s~

D A T E
( d a y / m o )

..... .

.... . .

^(W

R E P A I R L O C A T I O N

SEAM OR
P A N E L

M A P P I N G( D I S T F R O M 0 - F TOR E D G E )

REPAIR
N O . A N O

CODE
0)

. . . .

R E P A I R
T Y P E

( 2 )

R E P A I R

L E N G T H
W

W I D T H
W

D I A
W

• •

WELDER I D
M A C H

NO.

•

OPER
I D

QA
I D

NON-DESTRUCTIVE ^
T E S T I N G

D A T E
( d a y / m o )

.

. . . . .

OPER
ID

P A S S /F A I L
i

I

A C T I O N OA
10

J
NOTES: (1) REPAIR MO.: REPAIRS CAN BE NUMBERED SEQUENTIALLY. F NECESSARY.

(1) REPAft COOES: P • PATCH. C - CAP. S- ANCHOR TRENCH EXTENSKM (SKKT).
R • RECONSTRUCTION

(2) REPAM TYPES: E • EXTRUSKM. F - FUSKM
*GEOSVNTEC CONSULTANTS nx. NO. S-OJ-RS.

OS - OCSTRUCTIVE SAHPU. C - GRMO It WELD. T • TOPPING ALONG FUSION SEAM.

S H E E T NO..



G E O S Y N T E C C O N S U L T A N T S B S S C
B A I L E Y S I T E S E T T L O R S C O M M I T T E E

D E S T R U C T I V E T E S T L O G
P R O J E C T : B A I L E Y S U P E R F U N D S I T E
L O C A T I O N : O R A N G E C O U N T Y . T E X A S
D E S C R I P T I O N : R E V I S E D F I N A L REMEDIATION_________________
C O N T R A C T O R : ______________ T E S T R E Q U I R E M E N T S : ______
P R I M A R Y : D S E C O N D A R Y : D R E - T E S T : D
D I S T R I B U T I O N : L A B O R A T O R Y : D A R C H I V E : D
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GeoSyntec Consul tant s

T A B L E 02276-1
REQUIRED GCL PROPERTY V A L U E S

P R O P E R T I E S

GCL Properties
Bentonite Content
Hydraul i c Conductivity
(Bentonite)
Bentonite Moisture
Content
Free S w e l l
Thicknes s
Woven Geotextile* 3*
Mass Per Unit Area
Grab Strength
Tear Strength
Puncture Strength
M u l l e n Burst Strength
Nonwoven G e o t e x t i l e ( 3 )

Mass Per Unit Area
Grab Strength
Tear Strength
Puncture Streng th
M u l l e n Burst Strength

Q U A L I F I E R S

minimum
minimum

maximum

minimum
minimum

minimum
minimum
minimum
minimum
minimum

minimum
minimum
minimum
minimum
minimum

U N I T S

I b / f t 2

cm/s

%

m l / 2 g
mils

oz /yd 2

Ib
Ib
Ib

psi

oz /yd 2

I b
Ib
Ib

psi

S P E C I F I E D ^
V A L U E S

1.0
5 x l O ' 9

25

24
20

3.0
108
54
54

270

5.4
135
54
72

250

T E S T M E T H O D

A S T M D 5 2 6 1
GRI GCL-2

A S T M D 4 6 4 3

A S T M D 5 8 9 0
A S T M D 5 1 9 9

A S T M D 5 2 6 1
A S T M D 4 6 3 2 ( 2 )

A S T M D 4 5 3 3 ( 2 )

A S T M D 4 8 3 3
ASTM D 3786

A S T M D 5 2 6 1
A S T M D 4 6 3 2 < 2 )

A S T M D 4 5 3 3 ( 2 )

ASTM D 4833
ASTM D 3786

Notes: 1. All values represent minimum average roll values (i.e., any roll in a lot should meet or exceed the
values in this table).
2. Minimum value measured in machine and cross machine direction.
3 . G C L s not having these components and otherwise s a t i s f y i n g Part 2.01 of this Section, are exempt
from meeting the s p e c i f i e d values.

GE3913-528/.GA960836.POR 97.02.27
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f A P P E N D I X C

T A B L E 02277-1
REQUIRED HOPE

GEOMEMBRANE PROPERTIES

r-
' REQUIRED HDPE

A N D
T A B L E 02277-2
EQUIRED HDP

G E O M E M B R A N E S E A M P R O P E R T I E Srr



rrr TABLE 02277-1r1 REQUIRED HDPE GEOMEMBRANE PROPERTIESr Properties Qualifiers Units S p e c i f i e d Values
f" Physical Properties

Thickness average mils • 60
minimum mils 54

S p e c i f i c Gravity minimum N/A 0.940rr Mechanical Properties
Tensi l e Properties (each direction)r l. Tens i l e Y i e l d (force per unit width at y i e l d ) minimum Ib/in 126
2. Tens i l e Strength (force per unit width at break) minimum Ib/in 225r 3. Elongation at Y i e l d minimum % 12
4. Elongation at Break minimum % 200

r- Tear Resistance minimum Ib 39

Environmental Propertiesr Carbon Black Content range % 2-3
Carbon Black Dispersion N/A none Category 1 or 2rr Note: 1. M o d i f i e d by NSF 54 Annex A.

rr

GeoSyntec Consul tants

Test Method

ASTM D 751
ASTM D 751
ASTM D 792

Method A or ASTM
D1505

ASTM D 63&1}

ASTM D 6380*
ASTM D 638*°
ASTM D 638*°
ASTM D 1004
Die C Puncture

ASTM D 16030)

ASTM D 55%

r GE3913-S28/GA960836.POR 97.02.27
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GeoSyntec Consultants

TABLE 02277-2
REQUIRED HDPE GEOMEMBRANE SEAM PROPERTIES

Properties Qualifiers Units S p e c i f i e d Values Test Method

Shear Strength* 0

fusion
extrusion

Peel Adhesion
F T B ( 2 )

fusion
extrusion

minimum
minimum

l b / i n
lb / in

108
108

minimum
minimum

l b / i n
l b / i n

85
70

Notes: 1. Also called "Bonded Seam Strength". Value is at material yield point.
2. FTB = F i l m Tear Bond. (Maximum 10 percent seam separation).

GE3913-528/GA960836.POR

ASTM D 4437
ASTM D 4437

ASTM D 4437
ASTM D 4437

97.02.27
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A P P E N D I X D

TABLE 02279-1
REQUIRED PROPERTY

V A L U E S F O R G E O C O M P O S I T Er
rrrrrrrrr
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GeoSyntec Consultants

TABLE 02279-1
] REQUIRED PROPERTY V A L U E S FOR GEOCOMPOSITEr
r PROPERTIES

I Geonet Component:
j~ Resin Density0'

Carbon Black Content
f" Thickness

Weight per Square Foot
r~]1 Geotextile Component:r Mass per Unit Area

Geotextile F i l t e r Requirementsr Apparent Opening Size
Hydraul i c Conductivityr Mechanical Requirements
Grab Strengthr Tear Strength
Puncture Strength

r" Burst Strength

rrr -
] GE3913-528/GA960836.PORr

S P E C I F I E D T E S T 1 T E S T M E T H O D
Q U A L I F I E R U N I T S V A L U E S

•
minimum g/cc 0.935 ASTM D 1505

range % 2.0-3.0 ASTM D 1603
minimum mils 200 ASTM D 1777
minimum Ib/fi2 0.16 ASTM D 2776

(Option C)

minimum oz/yd 2 5.7 ASTM D 3776

maximum mm 095 50.21 mm ASTM D 4751
minimum g a l / m i n / f t 2 110 ASTM D 4491

minimum Ib 160 ASTM D 1682(3)

minimum Ib 60 ASTMDlllT 3 '
minimum Ib 80 ASTM D 3787
minimum psi 275 ASTM D 3786

97.02.
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QeoSyntec Consultants

TABLE 02279-1 (Continued)
REQUIRED PROPERTY V A L U E S FOR G E O C O M P O S I T E

PROPERTIES
S P E C I F I E D T E S T 4 1 '

Q U A L I F I E R U N I T S V A L U E S
T E S T M E T H O D

Geocomposite Drainage Layer:
Transmissivity (one-sided)
Transmissivity (two-sided)
Peel Strength

Note s:

minimum g a l / m i n / f t
minimum g a l / m i n / f t
minimum gm/in

23
15

500

ASTM D 471614'
ASTM D 4716<4)

ASTM D 904

(1) All values represent minimum average roll values (i.e., test results for samples collected from any
roll in a lot should meet or exceed the values in this table), except as noted.

(2) The density of the net resin shall not exceed that of the geomembrane.
(3) Minimum of values measured in machine and cross machine directions with 1 inch clamp on

Constant Rate of Extension (CRE) machine.
(4) Transmissivity shall b e measured using water a t 68 °F (20 °C) ±5 °F (3°C) with gradients o f 0.03

under a confining pressure of 250 Ib/sf. The geocomposite shall be placed in the testing device
between a smooth geomembrane liner and an overlying soil bedding layer. Measurements shall be
taken one hour a f t e r appl icat ion of confining pressure.

GE3913-528/GA960836.POR 97.02.27
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TABLE 02278-1
GeoSyntec Consul tant s

REQUIRED PROPERTY V A L U E S FOR G E O T E X T I L E FILTER

SPECIFIED**
PROPERTIES Q U A L I F I E R U N I T V A L U E S
T y p e
Nonwoven needlepunched
Polymer composition minimum % 95 polypropylene

or polyester by
weight

Mass per unit area minimum oz/yd 2 7
F i l t e r Requirements
Apparent opening size (695) maximum mm 0.21
Permittivity minimum sec"1 0.5
Mechanical Requirements
Grab strength minimum Ib 180
Tear strength minimum Ib 75
Puncture strength minimum Ib 75
Burst strength minimum psi 350
Durability
Ultravio l e t Resistance minimum % 70

Notes:
(1) Minimum of values measured in machine and cross machine directions with 1

Constant Rate of Extension (CRE) machine.
(2) Minimum value measured in machine and cross machine direction.

T E S T M E T H O D

(-)
(-)

ASTM D 5261

ASTM D 4751
ASTM D 4491

ASTM D 4632(1)

ASTM D 4533®
ASTM D 4833(3)

•
ASTM D 3786

ASTM D 4355

inch clamp on

(3) Tension testing machine with a 1.75-inch diameter ring clamp, the steel ball being replaced with
0.3 1-inch diameter solid steel cylinder with f l a t tip centered within the ring clamp.

(4) All values represent minimum average roll values .

GE3913-528/GA960836.POR 97.02.27
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GeoSyntec Consultants

TABLE 02278-2
REQUIRED PROPERTY V A L U E S FOR S U P P L E M E N T A L

G E O T E X T I L E C U S H I O N

PROPERTIES Q U A L I F I E R U N I T S
SPECIFIED^*

V A L U E S
T E S T M E T H O D

T y p e
Nonwoven needlepunched
Polymer composition

Mass per unit area
Mechanical Requirements
Grab strength
Tear strength
Puncture strength
Burst strength
Durability
Ultraviolet Resistance

Note s :

mnmum

mnmum oz/yd 2

95 po lypropylene
or polyester by

weight
16 ASTM D 5261

minimum
minimum
minimum
minimum

Ib
Ib
Ib

psi

350
120
180
700

ASTM D 4632( l )

ASTM D 45330)

ASTM D 4833(3)

ASTM D 3786

minimum 70 ASTM D 4355

(1) Minimum of values measured in machine and cross machine directions with 1 inch clamp on
Constant Rate of Extension (CRE) machine.

(2) Minimum value measured in machine and cross machine direction.
(3) Tension testing machine with a 1.75-inch diameter ring clamp, the steel ball being replaced with

0.31-inch diameter solid steel cylinder with flat tip centered within the ring clamp.
(4) All values represent minimum average roll values.

GE3913-528/GA960836.POR 97.02.27


